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VT8235 


LOW COST V-LINK CLIENT 
HIGHLY INTEGRATED SOUTH BRIDGE 


HIGH BANDWIDTH V-LINK CLIENT CONTROLLER 
INTEGRATED FAST ETHERNET, 

INTEGRATED DIRECT SOUND AC97 AUDIO, 
ULTRADMA-133/100/66/33 MASTER MODE EIDE CONTROLLER, 
SIX PORT USB 2.0 CONTROLLER, KEYBOARD / MOUSE CONTROLLER, 
RTC, LPC, SMBUS, SERIAL IRQ, PLUG AND PLAY, ACPI, 

AND PC2001 COMPLIANT ENHANCED POWER MANAGEMENT 


PRODUCT FEATURES 


e Inter-operable with VIA Host-to-V-Link Host Controller 


— Combine with VT8754 (Apollo P4X333) for a complete 533 / 400 MHz FSB Pentium 4 system 
— Combine with VT8377 (Apollo KX400) for a complete 266 / 200 MHz FSB Athlon Socket-A system 


e High Bandwidth 533 MB/s 8-bit V-Link Client Controller 


— Supports 66 MHz V-Link Client interface with total bandwidth of 533 MB/sec 

— V-Link operates in 2x, 4x, and 8x modes 

— Full duplex commands with separate Strobe / Command 

— Request / Data split transaction 

— Configurable outstanding transaction queue for V-Link Client accesses 

— Auto Client Retry to eliminate V-Link Host-Client Retry cycles 

— Intelligent V-Link transaction protocol to eliminate data wait-state / throttle transfer latency; all V-Link transactions 
for both Host and Client have a consistent view of transaction data depth and buffer size to avoid data overflow. 

— Highly efficient V-Link arbitration with minimum overhead; all V-Link transactions have predictable cycle length 
with known Command / Data duration 

— Auto connect / reconnect capability and dynamic stop for minimum power consumption 

— Parity checking to insure correct data transfers 


e Integrated Peripheral Controllers 


— Integrated Fast Ethernet Controller with 1 / 10 / 100 Mbit capability 

— Integrated USB 2.0 Controller with three root hubs and six function ports 
— Dual channel UltraDMA-133 / 100 / 66 / 33 master mode EIDE controller 
—  AC-link interface for AC-97 audio codec and modem codec 

— HSP modem support 

— Integrated DirectSound compatible digital audio controller 

— LPC interface for Low Pin Count interface to Super-I/O or ROM 


e Integrated Legacy Functions 


— Integrated Keyboard Controller with PS2 mouse support 

— Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI 
— Integrated DMA, timer, and interrupt controller 

— Serial IRQ for docking and non-docking applications 

— Fast reset and Gate A20 operation 
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e Concurrent PCI Bus Controller 


— 33 MHz operation 

— Supports up to six PCI masters 

— Peer concurrency 

— Concurrent multiple PCI master transactions; i.e., allow PCI masters from both PCI buses active at the same time 

— Zero wait state PCI master and slave burst transfer rate 

— PCI to system memory data streaming up to 132Mbyte/sec (data sent to north bridge via high speed V-Link 
Interface) 

— PCI master snoop ahead and snoop filtering 

— Eight DW of CPU to PCI posted write buffers 

— Byte merging in the write buffers to reduce the number of PCI cycles and to create further PCI bursting possibilities 

— Enhanced PCI command optimization (MRL, MRM, MWI, etc.) 

— Four lines of post write buffers from PCI masters to DRAM 

— Sixteen levels (double-words) of prefetch buffers from DRAM for access by PCI masters 

— Delay transaction from PCI master accessing DRAM 

— Transaction timer for fair arbitration between PCI masters (granularity of two PCI clocks) 

— Symmetric arbitration between Host/PCI bus for optimized system performance 

— Complete steerable PCI interrupts 

—  PCI-2.2 compliant, 32 bit 3.3V PCI interface with 5V tolerant inputs 


e Fast Ethernet Controller 


— High performance PCI master interface with scatter / gather and bursting capability 
— Standard MII interface to external PHY ceiver 

—  1/10/ 100 MHz full and half duplex operation 

— Independent 2K byte FIFOs for receive and transmit 

— Flexible dynamically loadable EEPROM algorithm 

— Physical, Broadcast, and Multicast address filtering using hashing function 

— Magic packet and wake-on-address filtering 

— Software controllable power down 


e UltraDMA-133 / 100 / 66/33 Master Mode EIDE Controller 


— Dual channel master mode hard disk controller supporting four Enhanced IDE devices 

— Transfer rate up to 133MB/sec to cover PIO mode 4, multi-word DMA mode 2 drives, and UltraDMA-133 interface 
— Increased reliability using UltraDMA-133/100/66 transfer protocols 

— Thirty-two levels (doublewords) of prefetch and write buffers 

— Dual DMA engine for concurrent dual channel operation 

— Bus master programming interface for SFF-8038i rev.1.0 and Windows-95 compliant 

— Full scatter gather capability 

— Support ATAPI compliant devices including DVD devices 

— Support PCI native and ATA compatibility modes 

— Complete software driver support 


e Direct Sound Ready AC97 Digital Audio Controller 


— AC-Link access to 4 CODECs (AC97 + AMC97 + MC97) 

— Multichannel Audio 

— Bus Master Scatter / Gather DMA 

— Dedicated read and write channels supporting simultaneous stereo playback and record 
— Dedicated read and write channels supporting simultaneous modem receive and transmit 
— 1 stereo DirectSound channel with source / volume control / mixer 

— 1 shared FM / SPDIF PCM read channel 

— | dedicated channel supporting multi-channel audio 

—  32-byte line-bufers for each SGD channel 

— Programmable 8bit / 16bit mono / stereo PCM data format support 

— AC97 2.1 compliant 
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e System Management Bus Interface 


— Host interface for processor communications 
— Slave interface for external SMBus masters 


e Universal Serial Bus Controller 


— USB v2.0 and Enhanced Host Controller Interface (EHCD) v1.0 compatible 

— USB v1.1 and Universal Host Controller Interface (UHCI) v1.1 compatible 

— Eighteen level (doublewords) data FIFO with full scatter and gather capability 

— Three root hubs and six function ports 

— Integrated physical layer transceivers with optional over-current detection status on USB inputs 
— Legacy keyboard and PS/2 mouse support 


e Sophisticated PC2001-Compatible Mobile Power Management 


— Supports both ACPI (Advanced Configuration and Power Interface) and legacy (APM) power management 

— ACPI v1.0 Compliant 

— APM v1.2 Compliant 

— CPU clock throttling and clock stop control for complete ACPI CO to C3 state support 

— PCI bus clock run, Power Management Enable (PME) control, and PCI/CPU clock generator stop control 

— Supports multiple system suspend types: power-on suspends with flexible CPU/PCI bus reset options, 
suspend to DRAM, and suspend to disk (soft-off), all with hardware automatic wake-up 

— Multiple suspend power plane controls and suspend status indicators 

— One idle timer, one peripheral timer and one general purpose timer, plus 24/32-bit ACPI compliant timer 

— Normal, doze, sleep, suspend and conserve modes 

— Global and local device power control 

— System event monitoring with two event classes 

— Primary and secondary interrupt differentiation for individual channels 

— Dedicated input pins for power and sleep buttons, external modem ring indicator, and notebook lid open/close for 
system wake-up 

— 32 general purpose input ports and 32 output ports 

— Multiple internal and external SMI sources for flexible power management models 

— Enhanced integrated real time clock (RTC) with date alarm, month alarm, and century field 

— Thermal alarm on external temperature sensing circuit 

— I/O pad leakage control 


e Plug and Play Controller 


— PC interrupts steerable to any interrupt channel 
— Steerable interrupts for integrated peripheral controllers: USB, floppy, serial, parallel, and audio 
— Microsoft Windows XP™, Windows NT™, Windows 2000™, Windows 98™ and plug and play BIOS compliant 


e Built-in NAND-tree pin scan test capability 
e 0.22um, 2.5V, low power CMOS process 


e Single chip 27 x 27 mm, 1.0 mm ball pitch, 487 pin BGA 
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OVERVIEW 


The VT8235 South Bridge is a high integration, high performance, power-efficient, and high compatibility device that supports 
Intel and non-Intel based processor to V-Link bus bridge functionality to make a complete Microsoft PC2001-compliant PCI/LPC 
system. The VT8235 includes standard intelligent peripheral controllers: 


a) IEEE 802.3 compliant 10 / 100 Mbps PCI bus master Ethernet MAC with standard MII interface to external PHY ceiver. 


b) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated 
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE 
devices. In addition to standard PIO and DMA mode operation, the VT8235 also supports the UltraDMA-133, 100, 66, and 
33 standards to allow reliable data transfer at rates up to 133 MB/sec. The IDE controller is SFF-8038i v1.0 and Microsoft 
Windows-family compliant. 


Universal Serial Bus controller that is USB v2.0 / 1.1 and Universal HCI v2.0 / 1.1 compliant. The VT8235 includes three 
root hubs with six function ports with integrated physical layer transceivers. The USB controller allows hot plug and play 
and isochronous peripherals to be inserted into the system with universal driver support. The controller also implements 
legacy keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating system 
environment. 


c 


Ne 


d 


e 


wm 


Keyboard controller with PS2 mouse support. 


Real Time Clock with 256 byte extended CMOS. In addition to the standard ISA RTC functionality, the integrated RTC also 
includes the date alarm, century field, and other enhancements for compatibility with the ACPI standard. 


wa 


f) Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states 
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional 
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control, 
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, chip 
select and external SMI. 


wa 


g) Full System Management Bus (SMBus) interface. 


h 
i) Plug and Play controller that allows complete steerability of all PCI interrupts and internal interrupts / DMA channels to any 


interrupt channel. One additional steerable interrupt channel is provided to allow plug and play and reconfigurability of on- 
board peripherals for Windows family compliance. 


har 


Integrated bus-mastering dual full-duplex direct-sound AC97-link-compatible sound system. 


The VT8235 also enhances the functionality of the standard ISA peripherals. The integrated interrupt controller supports both 
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to 
standard ISA DMA modes. Compliant with the PCI-2.2 specification, the WT8235 supports delayed transactions and remote 
power management so that slower ISA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to allow 
concurrent operation without causing dead lock even in a PCI-to-PCI bridge environment. The chip also includes eight levels 
(doublewords) of line buffers from the PCI bus to the ISA bus to further enhance overall system performance. 
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CPU / Cache North Bridge 


Sideband Signals: 


Init / AZOM# 
INTR/ NMI 


SMI / StopClk USB 2.0 Ports 0-5 
FERR / IGNNE Keyboard / Mouse 
Sleep 


IDE Primary and Secondary 
AC97 Link 
APIC 


GPIO, Power Control, Reset 
MII Fast Ethernet Interface 


Figure 1. PC System Configuration Using the VT8235 
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Figure 2. VT8235 Ball Diagram (Top View) 
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Table 1. VT8235 Pin List (Numerical Order) 


Pin # Pin Name [Pin # Pin Name |[Pin # Pin Name ||Pin # Pin Name ||Pin # Pin Name | 
A01 | P |GND [bor fio;cBEl# —*«|| H26 |o [upsTB#~«| U23. | 1 |APICCLK. ~~~ [Abo4| I [RTCXI | 
A02 | P |GND || Do2 |10 | AD15 || Jor [10] ADO3 || u24 | 0 |TPO ||ADOS | I |RSMRST# I 
A03 | 10 | TRDY# || Do3 |10 PAR || Jo2 |1O|ADO1 || U25 |OD| SLP# || AD06 | 10 | GPIOD / 30 lI 
A04 | 10 | CBE2# D04 | 1 | REQ2# Jo3 |10/AD21 U26 | I | FERR# ADO7 | IO | LREQ# 

AOS |10|AD17 DOS | O |GNTI# Jo4 | O |GNT3# vol | I |ACSDI3 1021/PCS1#/SB# |] ADO8 | 10 |LAD2 

A06 |10|GPIOI1 D06 | I | REQO# J22 |10|VADI4 v02 |10|KBDT / KBRC ADO09 | 10 |IOW# 

A07 |10|GPIO12 / INTE#/ PCGNTA |] DO7 | 10 |GPIO10 J23 | P | VLVREF v03 |10|KBCK / A20G AD10| I |IORDY 

Aos | I |AGPBZ#/ GPI6 DOs |10|GPIO14/INTG# |] J24 | I |DNCMD vo4 | P |GND AD11]10 | SA18 / O18 / strap 
Ao9 | I |MRXD3 Doo | I |MRXD2 J25 |10| VADO3 v22 | P |GND AD12| O | SOE#/ strap 

Alo | I |MRXERR D1o | I |MRXDI J26_|10 | VADO2 v23 | O | APICD1 AD13| 10 | XD7 

All | 0 |MTXD1 | p11 | P |Murvec | Kol |10]AD20 | v24 | o |ppcs1# llAp14|10|xp4 | 
Al2 | I |MTXCLK || p12 | P |Mitvcc || Ko2 | 10 | AD22 || v25 | 0 |PDAI ||ADI5| I |SDRDY ll 
Al3 | O |EECS# || D13 | P |Mitvcec2s || Ko3 | 10 | AD23 || v26 | 0 |PDA2 ||[AD16/10|SDD01/SA01 || 
Al4 | O |EEDO | p14 | 1 |usBoca# | Koa | P |GND || wo1 [10 |MSDT/1RO12 ||Ap17| P |SDVREF | 
A15 | 1 |USBOCO# || pis | P | VSUSUSB || K22 |10|VAD15 || wo2 |10 |MSCK/IRQI ||[AD18/10|SDD05/SA05___ || 
Al6 | P |USBGND D16 | P |USBGND K23 | I | VLCOMP wo3 | I | PME# AD19 | 10 | SDD09 / SA09 
A17 |10|USBP4+ D17 |10| USBP5- K24 |10| VAD06 wo4 | I |BATLOW#/ GPIS AD20 | 10 | SDD10/ SA10 
A18 | P |USBGND D18 | P |USBGND K25 | 0 |UPCMD Ww22 | P | PDVREF AD21| 10 |SDD13 / SA13 
A19 |10|USBP2+ D19 | 10 | USBP3- K26 |10 | VADO7 w23 | I |PDCOMP AD22| O | SDDACK# 

A20 | P |USBGND p20 | P |USBGND LO1 [10 |CBE3# w24 | O |PDCS3# AD23| O | SDCS3#/ strap 
A21 |10|USBPO+ D21 |10|USBPI- LO2 |10|AD24 w25 | P |GND AD24 | 10 | PDD09 

A22 | P |USBGND D22 | P | VCCUPLL L03 |10 | AD25 w26 | O |PDDACK# AD25 | 10 | PDD0S5 

A23 | P | VCCUPLL | p23 | 1 |USBCLK | Lo4 | 1 |REO4# | yo. | 1 |CPUMISS / GPLI7 | AD26 | 10 |PDD10 | 
A24 | P |USBVCC | p24 | P |UsBvcc | L22 | P |vecvK | yo2 | 1 |RING#/GPB || AEO1 | 10 |SMBCK2 / I 
A25 | P |USBVCC || D25 | 10 | VADO8 || L23 | P |GND || yo3 | O |SUSST1#/ GPO3 || AE02 | O |PWROK# || 
A26 | P |USBVCC || D26 |10 | VPAR || L24 | 1 |VCLK | yo4 | 1 |THRM#/GPI18 || AE03 | I |GPIO lI 
B01 | P [GND || Bor |TO/AD11 || L25 | P |GND | y22 | 1 |PDDRO ||AE04| P | VBAT I 
B02 | P |GND E02 |10/AD13 L26 |10|VBE1# Y23 | O |PDAO AE0S | 10 | GPIOA / GPIO24 
B03 | 10 | DEVSEL# E03 |10|ADI4 MO! /10|AD27 Y24 | O |PDIOR# AE06 | 10 | GPIOC / GPIO25 
B04 | 10 |FRAME# E04 | O |GNT2# M02 | 10 | AD26 Y25 | O |PDIOW# AE07 | 10 | LERM# 

BOS |10|AD16 E05 | P | VCC33 M03 | 10 | AD28 Y26 | I |PDRDY AE08 | 10 |LAD1 

B06 |10|AD19 E06 | O |GNTO# M04 | 0 |GNT4# AAOIL | IO |EXTSMI#/ GPI2 AE09 | O | SPKR/ strap 

B07 | 10 |GPIO9 / PCREQB E07 | P |RAMVCC M22 | P | VCCVK AA02| O |SUSA#/GPO1 AE10| I |SERIRQ 

B08 | 10 |GPIO13 / INTF#/PCGNTB || E08 | P |RAMGND M23 | P | VCCVK AA03 |OD|GPOO AE11 | 10 |SA17/0O17/ strap 
B09 |10|MDIO || Eo9 | P |GND || m24 | P | VCCVK ||AA04| P | VSUS33 || AE12 | 10 |MEMR# lI 
B10 | I |MRXCLK || E10 | 1 |MRxXDO || m25 | P | VCCVK || AA22 | 10 |PDD15 || AE13 | 10 | XD6 lI 
Bll | 0 |MTxD2 || E11 | P |MiIvcc || m26 | P | VCCVK ||AA23| P |GND || AE14 | 10 | XD3 lI 
B12 | 0 |MTXENA ll E12 | Pp |Murvec I No1 [10 [AD29 || AA24 | 10 |PDDOO | AEI5| 1 |SDDRO | 
B13 | I |MCRS || £13 | P |Mitvec2s || No2 |10|AD31 || AA25 | 10 |PDDO1 ||AE16| P |GND l| 
B14 | I |EEDI E14 | I |USBOCS# N03 |10 | AD30 AA26 | 10 | PDD14 AE17 | 10 | SDD04 / SA04 
BI5 | I |USBOC1# E15 | I |USBOC3# N04 | I |REQS#/GPI7 ABO1| O |SUSCLK / GPO4 AE18 | 10 | SDDO7 / SAO7 
B16 | P |USBGND E16 | P |GND N22 | P | VCCVK ABO2) I |SMBALRT# AE19| P |GND 

B17 |10|USBP4- E17 |10|USBPS+ N23 | P | VCCVK ABO3 | 10 |SMBCK1 AE20 | 10 | SDD12 / SA12 
B18 | P |USBGND E18 | P |USBGND N24 | P | VCCVK ABO04| P | VSUS33 AE21 | 10 | SDD15/ SAI5 
B19 |10|USBP2- E19 |10|USBP3+ N25 | P | VCCVK AB22| P |GND AE22| P |GND 

B20 | P |USBGND E20 | P |USBGND N26 | P | VCCVK AB23 | 10 |PDD12 AE23 | O | SDAO/ strap 

B21 |10|/USBPO- | £21 |10|USBP1+ | Por | 1 [INTA# ll AB24 | 10 |PDDO2 | AB24| 1 |rRO14 | 
B22 | P |USBGND || £22 | P |GNDUPLL || Po2 | 1 |INTB# ||AB25| P |GND ||AE25| P |GND ll 
B23 | P |GNDUPLL || £23 | P |GND || Pos | 1 |INTC# || 4B26 | 10 |PDD13 || AE26 | 10 | PDD06 lI 
B24 | P |USBVCC | £24 |10|VADOs | Poa | 0 |GNTS#/ GPO7 l[acoi| 1 |LID#/ GPI4 || AFo1 | O |SUSC# I 
B25 | P |USBVCC || E25 | P |GND || P22 | P |PLLVCC || ACo2 | 10 |SMBDT1 || AFO2 | O |SUSB#/GPO2__ || 
B26_| P |USBVCC E26 |10|VAD04 P23 | P |PLLGND ACO03| I |GPI AFO3 | O |RTCX2 

coi | I |SERR# FO! |10|AD10 P24 |OD| VRDPSLP/ GPIO29 ||ACo04| P | VSUS33 AF04 | I |PWRGD 

C02 |10 | PERR# F02 |10| ADO9 P25 |OD|VIDSEL/GPIO28 —‘||AC05| P | VSUS33 AFO5 | 10 | PCKRUN# 

C03 |10 |STOP# FO3 |10|AD12 P26_|OD|DPSLP# / GPIO23 ACO06 | IO |GPIOE /31 AFO06 | O | PCISTP# / GPO6 
C04 |10 |IRDY# F04 | 10 | CBEO# ROL | I /INTD# ACO07| O |CPUSTP#/ GPOS5 AFO7 | 10 |LAD3 

C05 | I |REQI# F22 | P | VCCVK R02 | O | PCIRST# AC08| P |GND AFO8 | 10 |LADO 

C06 |10|ADI8 F23 |10|VADO9 RO3 | O |ACRST# AC09| P |GND AFO9 | I |TEST 

C07 | 10 |GPIO15 / INTH# || F24 |10 | VBEO# || Ro4 | P |GND || AC10 | 10 | IOR# || AF10 | 10 |MEMW# lI 
cos | I | VGATE/GPIO8 /PCREQA || F25 | 10 | VADOO || R22 | I |PCICLK || AC11 | 10 |SA19/019/ strap || AF11 | 10 |SA16 / 016 / strap || 
co9 | 0 |MDCK || F26 [10 | VADO1 || R23 |OD| NMI ||Aci2| 1 |osc || AF12 | O |ROMCS#/KBCS#/| 
clo | 1 |MRXDV Gor [10 [ADO7 | R24 |OD| GH#/ GPIO22 ll aci3 |10|xp1 || AFI3 |10|XDs5 | 
Cll | 0 |MTXD3 || Go2 | 10 | AD06 || R25 |OD|INIT# || AC14 | 10 | xXDO || AF14 | 10 | xD2 lI 
c12 | 0 |MTXDO G03 |10 | AD04 R26 |OD| STPCLK# AC15| I |SDCOMP AF15 | 10 | SDDOO / SA00 
C13 | 1 |MCOL G04 |10 | ADO8 TOI | O /ACSYNC AC16| P |GND AF16 | IO | SDDO02 / SA02 
C14 | O |EECK G22 |10|VADI1 T02 | 1 | ACSDINO AC17| P |GND AFI7 | IO | SDDO3 / SA03 
c15 | I |USBOC2# G23 |10| VADIO T03 | I | ACBITCLK AC18| P | VCC33 AFI8 | IO | SDD06 / SA06 
C16 | P |USBGND G24 |10| VAD13 T04 | P | vsus25 AC19| P | VCC33 AFI9 | IO | SDDO8 / SA08 
C17 | P |USBGND G25 | I |DNSTB T22 | O | APICDO AC20| P |GND AF20 | 10 |SDD11/SA11 
C18 | P |USBGND G26 | I | DNSTB# T23 |OD/INTR AC21| O |SDIOW# AF21 | 10 |SDD14/SA14 
c19 | P |USBGND || Hor [10 [ADOS | T24 |op| SMi# | Ac22| 0 |SDA1 / strap || AF22 | O | SDIOR# I 
C20 | P |USBGND || Ho2 | 10 | ADO2 || T25 |OD| A20M# || Ac23 | o |SDcs1# || AF23 | O |SDA2/ strap l| 
c21 | P |USBGND || Ho3 |10 | ADOO || T26 |OD| IGNNE# || Ac24 | 10 | PDD04 || AF24| I |IRQIS lI 
C22 | P |USBGND | Ho4 | 1 |REO3# | Uol | O [ACSDOUT ll Ac2s|10|PDD11 || AF2s | 10 |PDDO7 | 
C23 | 1 |USBREXT || H22 |10|VAD12 || voz | 1 | ACSDI2 /1020/PCSO# || AC26 | 10 | PDDO3 || AF26 | 10 | PDDO8 ll 
c24 | Pp |USBVCC H23 | P |GND u03 | I | ACSDINI AD01 | 10 | SMBDT2 / GPIO26 

C25 | P |USBVCC H24 | O | UPSTB U04 | P | vsUS25 AD02| I |PWRBTN# 

|_C26 | P |USBVCC H25 | P |GND U22 | P |vcc ADO03 | I _|INTRUD#/ GPI16 | 


GND pins (28 pins): F6,11, G5, L11-16, M11-16, N5,11-16, P11-16, R11-16, T11-16, V21, W21, AA5, AB5,12-13,18-19 
USBGND pins (4 pins): F18-21 

VCC pins 18 pins): F9-10,14-15, H5, J5,21, K5,21, T5,21, U5,21, V5, AB8-9,16-17 

VCC33 pins (25 pins): F5,7-8,12-13,16-17, L5, M5, P5,21, R5,21, W5, Y5,21, AA21, AB6-7,10-11,14-15,20-21 
VCCVK pins (5 pins): G21, H21, L21, M21, N21 
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Table 2. VT8235 Pin List (Alphabetical Order) 


[Pin # Pin Name ||Pin # Pin Name ||Pin # Pin Name ||Pin # Pin Name ae |i # Pin Name | 
[125 loD|A2z0M# R04 | P |GND na a 10|SDD03/SA03_ || E19 |10 | USBP3+ | 
|| 103 | 1 |ACBITCLK | voa | P |GND |-A1o | 1 [MRXERR | AE17|10|spp04/sa04 || B17 | 10 |/USBP4— | 
R03 | O | ACRST# v22 | P |GND W02 | 10 |MSCK/IRO1 AD18 | 10 | SDDOS / SA0S A17 |10|USBP4+ 

To2 | 1 |ACSDINO w2s | P |GND WoO1 | 10 |MSDT/IRQ12 AFI8 | 10 |SDD06 / SA06 D17 |10 | USBP5-— 

U03 | 1 |ACSDINI AA23| P |GND Al2 | I |MTXCLK AE18 | 10 |SDDO7 / SAO7 E17 [10 |USBP5+ 

uo2 | 1 | ACSDI2 /1020/PCSO# AB22| P |GND C12 | 0 |MTXDO AF19 | 10 |SDDO8 / SA08 C23 | I |USBREXT 

vol | I | ACSDI3 /1021/PCS1# /SLPB# || AB25| P | GND All | O |MTXDI1 AD19 | 10 | SDD09 / SA09 24 | P |USBVCC 

uodl | O |ACSDOUT AC08| P |GND Bll | O |MTXD2 AD20 | 10 |SDD10/ SA10 A25 | P |USBVCC 

To | 0 |ACSYNC AC09| P |GND Cul | O |MTXD3 AF20 [10 |SDD11/SA11 A26 | P |USBVCC 
| 03 [10 |ADOO ll[Aci6| P |GND B12 | 0 [MTXENA eee 1o|spp12/sAi2 || B24 | Pp |UsBvCC | 
| Jo2 |10|ADO1 |Ac17| P |GND | R23 [OD|NMI l[AD21|10|/SpD13/SA13 __ || B25 | P |USBVCC I 
|| Ho2 | 10 | ADO2 ||[Ac20| P |GND ||Aci2| 1 |osc || AF21/10|SDD14/SA14 || B26 | P |USBVCC I 
|| Jo1 |10|AD03 ||AE16| P |GND || Do3 [10 |PAR || AE21 |10|SDD15/SA15___ || C24 | P |USBVCC I 
| Go3 | 10 | ADO4 |[AE19| P |GND | AFOs | 10 |PCKRUN# l[AD22| 0 |SDDACK# | c25 | P |USBvcC | 
HO1 | 10 | ADOS AE22| P |GND R22 | I |PCICLK AE15 |_1_|SDDRO C26 | P |USBVCC 

G02 |10| AD06 AE25 | P |GND R02 | O |PCIRST# AF22 | O | SDIOR# p24 | P |USBVCC 

Go1 |10|AD07 B23 | P |GNDUPLL AF06 | O [PCISTP#/GPO6 _||AC21| 0 |SDIOW# F25 [10 | VADOO 

G04 |10| ADOS E22 | P |GNDUPLL Y23 | O |PDAO AD15| 1 |[SDRDY F26 |10|VADO1 

F02 | 10 | ADO9 E06 | O |GNTO# v25 | 0 |PDAI AD17| P |SDVREF J26 |10|VAD02 

FO1 |10/AD10 Dos | 0 |GNTI# v26 | 0 |PDA2 AE10| I |SERIRO J25 |10|VAD03 

E01 |10/AD11 E04 | O |GNT2# w23 | 1 [PDCOMP C01 | I |SERR# E26 |10|VAD04 
| Fo3 |10|AD12 | Joa | O |GNT3# | v24 | o /Ppcsi# ll u25_|op| sLP# | 24 |10|vADOS I 
| E02 |10| AD13 | moa | o |GNT4# || w24 | o |ppcs3# [ABo2 | 1 |SMBALRT# | k24 |10 | VAD06 I 
| £03 |10| AD14 || po4_| oO |GNTS#/GPO7 [AA24 | 10 |PDDOO || 4B03 [10 [SMBCK1 | k26 |10 | VADO7 I 
| Doz |10 | AD15 | AE03 | 1 |GPIO || AA25 | 10 |PDDO1 || AEo1 | 10 |SMBCK2/ GPIO027|| D25 | 10 | VADOS8 I 
| BOS |10| AD16 ll aco3|_1 |Gpn || 4B24 | 10 |PDDO2  Aco2|10 |SMBDT1 | 23 |10 | VADO9 I 
A05 |10|AD17 B07 |10|GPIO9 / PCREOB AC26 | 10 |PDD03 ADO1 | 10 |SMBDT2/GPIO26|| G23 | 10 | VAD10 

C06 |10| AD18 D07 | 10 |GPIO10 AC24 | 10 |PDD04 T24 [OD|SMI# G22 |10|VAD11 

B06 |10|AD19 A06 |10|GPIO11 AD25 | 10 | PDDOS AD12| O | SOE#/ strap H22 |10 | VAD12 

KOI |10|AD20 A07 | 10 | GPIO12/INTE#/PCGA |] AE26 | 10 | PDD06 AE09 | O |SPKR / strap G24 |10| VAD13 

J03 |10|AD21 B08 | 10 | GPIO13/INTF#/PCGB || AF25 | 10 | PDDO7 C03 |10|STOP# J22 |10|VAD14 

K02 |10 | AD22 DOs |10|GPIO14 / INTG# AF26 | 10 | PDDOS R26_|OD| STPCLK# K22 |10|VAD15 

K03 |10 | AD23 C07 _|10 |GPIO15 / INTH# AD24 | 10 | PDDO9 AA02| O |SUSA#/GPO1 AE04| P |VBAT 
| Lo2 |10| AD24 || AEOS [10 /GPIOA/GPIO24 _‘||AD26| 10 |PDD10 || AFo2| 0 |SUSB#/GPO2 || F24 |10/VBEO# I 
| Lo3 | 10 | AD25 | AE06 |10|GPIoc/GPI0o25 __—|| Ac25| 10 |PDD11 || AFo1 | oO |SUSC# | L26 |10 | VBE1# I 
|| mo2 | 10 | AD26 || ADO6 | 10 | GPIOD / 30 || 4B23 | 10 |PDD12 l[ABo1 | 0 [SUSCLK/GPO4  |[-u22 | P [vcc I 
|| Mo1 | 10 | AD27 || Aco6 | 10 | GPIOE / 31 || 4B26 | 10 |PDD13 | yo3 | o |sussT1#/GPO3 || E05 | P | VCC33 I 
|| mo3 | 10 | AD28 |[AA03 [OD| GPOO || AA26 | 10 |PDD14. || AFoo | 1 |TEST l[Acis| P | vcc33 | 
Nol |10|AD29 T26 |OD|IGNNE# AA22 | 10 |PDD15 yo4 | 1 |THRM#/GpPr8_ |lAci9| P | vcc33 

N03 |10 | AD30 R25_|OD|INIT# w26 | O |PDDACK# u24 | 0 |TPO A23 | P | VCCUPLL 

N02 |10 | AD31 por | 1 /INTA# y22 | I |PDDRO A03_| 10 |TRDY# p22 | P | VCCUPLL 

A08 | I |AGPBZ#/GPI6 po2 | 1 |INTB# Y24 | O [PDIOR# K25 | O /UPCMD F22 | P |VCCVK 

u23 | 1 |APICCLK po3 | 1 |INTC# y25 | 0 |PDIOW# H24 | O |UPSTB L22 | P | VCCVK 

722 | 0 | APICDO ROL | 1 [INTD# Y26 | I [PDRDY H26 | O |UPSTB# M22 | P | VCCVK 

v23 | O | APICD1 T23 [OD|INTR W22 | P [PDVREF D23 | 1 |USBCLK M23 | P | VCCVK 
| wo4 | 1 [BATLOW#/ GPIS l[Apo3| 1 |INTRUD#/GPl6 — ||_co2 [10 |PERR# || A16 | P |USBGND || M24 | P | vCCVK | 
|| £04 [10 |CBEO# ll Ac10 | 10 | IOR# || p23 | P |PLLGND || Ais | P |USBGND || m25 | P | VCCVK | 
|| Do1 | 10 |CBE1# [AD10| 1 |IORDY || p22 | Pp |PLLVCC | 420 | P |USBGND | M26 | P | vCCVK | 
|| A04 | 10 | CBE2# l| ADo9 | 10 |low# | wos | 1 |PME# || 422 | P |USBGND | N22 | P | vccVvK | 
|| Loi | 10 | CBE3# || co4 | 10 |IRDY# ||ADo2| I |PWRBTN# || B16 | P |USBGND || N23 | P | VCCVK l| 
YO! | I |CPUMISS/GPII7 AE24| I |IRO14 AF04 | I |PWRGD B18 | P |USBGND N24 | P | VCCVK 

AC07 | 0 |CPUSTP# / GPOS AF24 | I |IROIS AE02 | 0 |PWROK# B20 | P |USBGND N25 | P | VCCVK 

B03_|10 |DEVSEL# vo3 [10 |KBCK/ A20G E08 | P |RAMGND B22 | P |USBGND N26 | P | VCCVK 

J24 | I [DNCMD vo2_|10|KBDT/KBRC E07_| P |RAMVCC C16 | P |USBGND L24 [1 [VCLK 

G25 | I |DNSTB AFO8 | 10 [LADO DOG | I |REQO# C17 | P |USBGND Cos | I | VGATE/GPIO8 

G26 | | |DNSTB# AE08 | 10 |LAD1 C05 | I |REQI# cis | P |USBGND p25_|OD| VIDSEL/GIO28/PCRA 
P26 _|OD|DPSLP#/ GPIO23 ADO8 | 10 |LAD2 D04 | I |REQ2# c19 | P |USBGND K23 | I |VLCOMP 
| ci4 | 0 [BECK | AFO7 | 10 |LAD3 | Ho4 | 1 |REOS# | c20 | P |USBGND || 323 | Pp | VLVREF I 
| A13 | O |BECS# || AEO7 | 10 |LFRM# | Lo4 | 1 |REO4# | c21 | P |USBGND | D26 [10 /VPAR I 
| B14 | 1 |BEDI [aco1| 1 |LID#/ GPI4 || No4 | 1 |REOS#/ GPI7 | c22 | P |USBGND | P24 [OD] VRDPSLP/GPIO29 _ || 
| A14 | oO |EEDO || ADO7 | 10 |LREO# | yoo | 1 |RING#/GPB | p16 | P |USBGND | Toa | P | vsus25 I 
| AAO1 | 10 [EXTSMI#/ GPI2 ll ci3 | 1 [MCOL || AF12 | O |ROMCS#/KBCS#/str|| D18 | P |USBGND | voa | Pp | vsus2s | 
U26 | 1 |FERR# B13 | I |MCRS ADOS | I |RSMRST# D20 | P |USBGND AA04| P | VSUS33 

B04 | 10 |FRAME# coo | 0 MDCK AD04| I [RTCX1 E18 | P |USBGND AB04| P | VSUS33 

R24 |OD| GHI# / GPIO22 B09 |10 |MDIO AF03 | O [RTCX2 E20 | P |USBGND AC04| P | VSUS33 

Aoi | P |GND ‘AE12 | 10 | MEMR# AFI1 [IO /SA16/O16/strap || Al5 | I |USBOCO# AC05| P | VSUS33 

Ao2 | P |GND AF10 | 10 |MEMW# AE11|10|SA17/O17/strap || B15 | 1 |USBOC1# p15 | P | VSUSUSB 

B01 | P |GND Du | P |/MIIVCC AD11|10|SA18/O18/strap |] C15 | 1 |USBOC2# AC14|10|XDO 

B02 | P |GND D12 | P |MIIVCC AC11|10 |SA19/019/strap__|} E15 | I |USBOC3# AC13|10|XD1 
|| E09 | P |GND | E11 | P |Mutvec | AE23 | O |SDAO/ strap | p14 | 1 |USBoc4# I AF14 | 10 | xD2 | 
|| £16 | P |GND | £12 | P |MIIVCC || Ac22| O |SDA1 / strap || E14 | 1 |USBOCS# || AE14 | 10 |XD3 | 
| £23 | P |GND p13 | P |/Mirvec2s | AF23 | 0 |SDA2 / strap B21 |10 /USBPO- l[Ap14| 10 |xp4 | 
| £25 | P |GND | £13 | P |Mirvec2s [acis|_1 |[SDCOMP | A21 |10 |USBPO+ || AF13 | 10 |xDs I 
|| H23 | P |GND Bio [1 [MRXCLK l[Ac23| 0 |SDCsi# | p21 |10 |USBP1- l| AE13 | 10|XD6 | 
H25 | P |GND E10 | 1 |MRXDO AD23 | O |SDCS3# / strap E21 |10|USBP1+ AD13 | 10 |XD7 

Ko4 | P |GND D10 | I |MRXD1 AF15 | 10 [SDDO0 / SA00 B19 |10 |USBP2- 

L23 | P |GND Doo | I |MRXD2 AD16 | 10 |SDDO1 / SAO] A19 |10 /USBP2+ 
||L25 | P |GND A09 | I |MRXD3 AFI6 | 10 |SDD02 / SA02 D19 | 10 |USBP3- | 
GND pins (28 pins): F6,11, G5, L11-16, M11-16, N5,11-16, P11-16, R11-16, T11-16, V21, W21, AA5, AB5,12-13,18-19 

USBGND pins (4 pins): F18-21 

VCC pins 18 pins): F9-10,14-15, H5, J5,21, K5,21, T5,21, US,21, V5, AB8-9,16-17 

VCC33 pins (25 pins): F5,7-8,12-13,16-17, L5, M5, P5,21, R5,21, WS, Y5,21, AA21, AB6-7,10-11,14-15,20-21 

VCCVK pins (5 pins): G21, H21, L21, M21, N21 
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PIN DESCRIPTIONS 
Table 3. Pin Descriptions 
V-Link Interface | 
Signal Name Pin # I/O | Signal Description | 
VAD[15:0] K22, J22, G24, H22, | IO | Address / Data Bus. Bits 0-7 are implemented and bits 8-15 are reserved for 
G22, G23, F23, D25, future use. VADJ[6:0] are used to send strap information to the chipset north 
K26, K24, E24, E26, bridge. At power up VAD[6:4] reflect the state of straps on pins SDA[2:0] 
J25, J26, F26, F25 and VAD[3:0] reflect the state of straps on pins SA[19:16]. The specific 
interpretation of these straps is north bridge chip design dependent. 
VPAR D26 IO | Parity. If the VPAR function is implemented in a compatible manner on the 
north bridge, this pin should be connected to the north bridge VPAR pin 
(P4X333, P4X400, P4X800, KT400). If VPAR is not implemented in the 
north bridge chip or is incompatible with the 8235 (4x V-Link north bridges) 
connect this pin to an 8.2K pullup to 2.5V (Pro266, Pro266T, KT266, 
KT266A, KT333, P4X266, PN266, KN266, KM266, P4M266, P4N266). See 
app note AN222 for details. 
VBE[1:0]# L26, F24 IO | Byte Enables. VBEO# is used with VAD[7-0] and VBEI1# is used with 
VAD[15-8] (VBE1# and VAD[15-8] are reserved for future use). 
VCLK L24 _I_| V-Link Clock. 
UPCMD K25 O | Command from Client-to-Host. 
DNCMD J24 _I | Command from Host-to-Client. 
UPSTB H24 O_| Strobe from Client-to-Host. 
UPSTB# H26 _O _| Complement Strobe from Client-to-Host. 
DNSTB G25 I_| Strobe from Host-to-Client. 
DNSTB# G26 _I_ | Complement Strobe from Host-to-Client. 
VLVREF J23 I_| Voltage Reference. 
VLCOMP K23 I_ | V-Link Compensation. 
| VCCVK (see pin list) P_| V-Link VK Power. 
Advanced Programmable Interrupt Controller (APIC) Interface 
Signal Name Pin # I/O | Signal Description 
APICD1 V23 O | Internal APIC Data 1. Function 0 Rx58[6] = 1 
APICDO T22 O | Internal APIC Data 0. Function 0 Rx58[6] = 1 
APICCLK U23 | I | APIC Clock. 
Straps | 
Signal Name Pin # V/O | Signal Description | 
Strap / SDCS3# AD23 _I | Strap. State reflected on VAD[7] at powerup. No internal function. | 
Strap /SDA2 AF23 I | Strap. State reflected on VAD[6] at powerup. No internal function. | 
Strap /SDAI AC22 I_| Strap. State reflected on VAD[5] at powerup. No internal function. | 
Strap / SDAO AE23___|_I_| Strap. State reflected on VAD[4] at powerup. No internal function. | 
Strap /SA19 ACI1 I | Strap. State reflected on VAD[3] at powerup. No internal function. | 
Strap /SA18 AD11 I_| Strap. State reflected on VAD[2] at powerup. No internal function. | 
Strap /SA17 AEI11 I_| Strap. State reflected on VAD[1] at powerup. No internal function. | 
Strap /SA16 AFI11 __I_| Strap. State reflected on VAD[0] at powerup. No internal function. | 
Strap / SOE# AD12 I | Strap. Strap low to enable (high to disable) auto reboot. | 
Strap /SPKR AE9 I_ | Strap. Strap low to enable (high to disable) CPU frequency strapping | 
Strap / ROMCS# / KBCS# AF12 _I | Strap. Strap high to enable LPC BIOS ROM 


-9- Pin Descriptions 


WDA eeaignnes. me. 


VT8235 V-Link South Bridge 


CPU Interface 

Signal Name Pin # | I/O | Signal Description 

A20M# T25 | OD | A20 Mask. Connect to A20 mask input of the CPU to control address bit-20 generation. 
Logical combination of the A2ZOGATE input (from internal or external keyboard controller) 
and Port 92 bit-1 (Fast_A20). 

FERR# U26 | I | Numerical Coprocessor Error. This signal is tied to the coprocessor error signal on the 
CPU. Internally generates interrupt 13 if active. Output voltage swing is programmable tot 
1.5V or 2.5V by Device 17 Function 0 Rx67[2]. 

IGNNE# T26 | OD | Ignore Numeric Error. This pin is connected to the CPU “ignore error” pin. 

INIT# R25 _| OD | Initialization. The VT8235 asserts INIT# if it detects a shut-down special cycle on the PCI 
bus or if a soft reset is initiated by the register 

INTR T23 |OD | CPU Interrupt. INTR is driven by the VT8235 to signal the CPU that an interrupt request 
is pending and needs service. 

NMI R23 | OD | Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt to the CPU. The 
VT8235 generates an NMI when PCI bus SERR# is asserted. 

SLP# U25 | OD | Sleep. Used to put the CPU to sleep. 

SMI# T24 | OD | System Management Interrupt. SMI# is asserted by the VT8235 to the CPU in response 
to different Power-Management events. 

STPCLK# R26 | OD | Stop Clock. STPCLK# is asserted by the VT8235 to the CPU to throttle the processor 
clock. 


Note: Connect each of the above signals to 150 Q pullup resistors to VCC_CMOS (see Design Guide). 


CPU Speed Control Interface 


Signal Name 


Pin # 


Signal Description 


V/O 
VGATE /GPIO8 C8 I | Voltage Gate. Signal from the CPU voltage regulator. High indicates the voltage regulator 
/ PCREQA output is stable. This pin performs the VGATE function if Device 17 Function 0 Rx53[7] = 
| ___| 0, E5[4] = 1 and E4[3] = 0. 

VIDSEL / GPIO28 P25 | OD | Voltage Regulator ID Select. Connected to the CPU voltage regulator. Low selects the 
voltage ID from the CPU; high selects a different fixed voltage ID (the lower voltage used 
for CPU deep sleep mode). This pin performs the VIDSEL function if Func 0 RxES[3] = 0. 

VRDSLP / GPIO29 P24 | OD | Voltage Regulator Deep Sleep. Connected to the CPU voltage regulator. High selects 
the proper voltage for deep sleep mode. This pin performs the VRDPSLP function if 

| ____| Function 0 RxE5[3] = 0. 

GHI# / GPIO22 R24 | OD | CPU Speed Select. Connected to the CPU voltage regulator, used to select high speed (L) 
or low speed (H). This pin performs the GHI# function if Function 0 RxE5[3] = 0. 

DPSLP# / GPIO23__|_P26_| OD | CPU Deep Sleep. 

CPUMISS / GPI17 Yi I | CPU Missing. Used to detect the physical presence of the CPU chip in its socket. High 
indicates no CPU present. Connect to the CPUMISS pin of the CPU socket. The state of 
this pin may be read in the SMBus 2 registers. This pin may be used as CPUMISS and 
GPI17 at the same time. 

AGPBZ# / GPI6 A8& I | AGP Busy. Low indicates that an AGP master cycle is in progress (CPU speed transitions 

| will be postponed if this input is asserted low). Connected to the AGP Bus AGPBZ# pin. 


Summary of Internal Pull-Up / Pull-Down Resistor Implementation 


Internal Pullups are present on pins KBCK, KBDT, MSCK, MSDT, SERIRQ, LAD[3:0] 
Internal Pulldowns are present on pins SA[19-16] and all LAN pins 
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PCI Bus Interface 


| Signal Name Pin # | I/O | Signal Description 
AD{[31:0] (see pin | IO | Address / Data Bus. Multiplexed address and data. The address is driven with FRAME# 
list) assertion and data is driven or received in following cycles. 
CBE[3:0]# L1, A4, | IO | Command / Byte Enable. The command is driven with FRAME# assertion. Byte 
D1, F4 enables corresponding to supplied or requested data are driven on following clocks. 
DEVSEL# B3 IO | Device Select. The VT8235 asserts this signal to claim PCI transactions through positive 
or subtractive decoding. As an input, DEVSEL# indicates the response to a VT8235- 
initiated transaction and is also sampled when decoding whether to subtractively decode 
the cycle. 
| FRAME# B4 IO | Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates that 
one more data transfer is desired by the cycle initiator. 
| IRDY# C4 IO | Initiator Ready. Asserted when the initiator is ready for data transfer. 
| TRDY# A3 IO | Target Ready. Asserted when the target is ready for data transfer. 
| STOP# C3 IO | Stop. Asserted by the target to request the master to stop the current transaction. 
SERR# Cl I | System Error. SERR# can be pulsed active by any PCI device that detects a system error 
condition. Upon sampling SERR# active, the VT8235 can be programmed to generate an 
NMI to the CPU. 
PAR D3 IO | Parity. A single parity bit is provided over AD[31:0] and C/BE/3:0]#. 
INTA# Pl, I | PCI Interrupt Request. The INTA# through INTD# pins are typically connected to the 
INTB# P2, PCI bus INTA#-INTD# pins per the table below. INTE-H# are enabled by setting Device 
INTC# P3, 17, Function 0 Rx5B[1] = 1. BIOS settings must match the physical connection method. 
INTD# RI INTA# INTB# INTC# INTD# 
INTE# / GPIO12 PCI Slot 1 INTA# INTB# INTC# INTD# 
/ PCGNTA, A7, PCI Slot 2 INTB# INTC# INTD# INTE# 
INTF# / GPIO13 PCI Slot 3 INTC# INTD# INTE# INTF# 
/ PCGNTB, B8, PCI Slot 4 INTD# INTE# INTF# INTG# 
INTG#/ GPIO14, D8, PCI Slot 5 INTE# INTF# INTG# INTH# 
INTH#/ GPIO15 C7 PCI Slot 6 INTF# INTG# INTH# INTA# 


| 
REQS5# / GPI7, 
| 


N4 I | PCI Request. These signals connect to the VWT8235 from each PCI slot (or each PCI 
REQ4#, L4 master) to request the PCI bus. To use pin N4 as REQ5#, Function 0 RxE4 must be set to 
REQ3#, H4 1 otherwise this pin will function as General Purpose Input 7. 
REQ2z#, D4 
REQI#, CS 
REQO# D6 
GNT5# / GPO7, P4 O | PCI Grant. These signals are driven by the VT8235 to grant PCI access to a specific PCI 
GNT4#, M4 master. To use pin P4 as GNT5#, Function 0 RxE4 must be set to | otherwise this pin will 
GNT3#, J4 function as General Purpose Output 7. 
GNT2#, E4 
GNTI1#, D5 
GNT0# E6 
PCIRST# R2 O | PCI Reset. This signal is used to reset devices attached to the PCI bus. 
PCICLK R22 I_| PCI Clock. This signal provides timing for all transactions on the PCI Bus. 
PCKRUN# AF5 IO | PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be stopped 
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(high) or running (low). The VT8235 drives this signal low when the PCI clock is running 
(default on reset) and releases it when it stops the PCI clock. External devices may assert 
this signal low to request that the PCI clock be restarted or prevent it from stopping. 
Connect this pin to ground using a 100 Q resistor if the function is not used. Refer to the 
“PCI Mobile Design Guide” and the VIA “VT8633 Apollo Pro266 Design Guide” for 
more details. 
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LAN Controller - Media Independent Interface (MII) 

Signal Name Pin # V/O_ | PU | Signal Description 

MCOL C13 I PD | MII Collision Detect. From the external PHY. 

MCRS B13 I PD | MII Carrier Sense. Asserted by the external PHY when the media is 
active. 

MDCK C9 O PD | MII Management Data Clock. Sent to the external PHY as a timing 
reference for MDIO 

MDIO B9 IO | PD | MII Management Data I/O. Read from the MDI bit or written to the 
MDO bit. 

MRXCLK B10 I PD | MII Receive Clock. 2.5 or 25 MHz clock recovered by the PHY. 

MRXD{[3-0] A9, D9, D10, E10 I PD | MII Receive Data. Parallel receive data lines driven by the external 
PHY synchronous with MRXCLK. 

MRXDV C10 I PD | MII Receive Data Valid. 

MRXERR Al0 I PD | MII Receive Error. Asserted by the PHY when it detects a data 
decoding error. 

MTXCLK Al2 I PD | MII Transmit Clock. Always active 2.5 or 25 MHz clock supplied by 
the PHY. 

MTXD{[3-0] C11, B11, All, C12 O PD | MII Transmit Data. Parallel transmit data lines synchronized to 
MTXCLK. 

MTXENA B12 O PD | MII Transmit Enable. Signals that transmit is active from the MII 

_port to the PHY. 

MITVCC D11,D12,E11,E12 | Power MII Interface Power. 3.3V +5%. 

MITVCC25 D13, E13 Power MII Suspend Power. 2.5V +5%. 

RAMVCC E7 Power Power For Internal LAN RAM. 2.5V +5%. 

| RAMGND E8 Power | Ground For Internal LAN RAM. 
Serial EEPROM Interface 

Signal Name Pin # V/O_ | PU | Signal Description 

EECS# Al3 O Serial EEPROM Chip Select. 

EECK C14 O Serial EEPROM Clock. 

EEDO Al4 O Serial EEPROM Data Output. 

EEDI B14 I Serial EEPROM Data Input. 


These pins are disabled if the SDCS1# pin is strapped low to enable serial EEPROM connection via the MII interface. 


Low Pin Count (LPC) Interface 


Signal Name 


Signal Description 


ir 


Pin # VO | PU 
LFRM# AE7 IO LPC Frame. 
LREQ# AD7 IO LPC DMA / Bus Master Request. 
LAD[3-0] AF7, AD8, AE8, AF8 IO PU | LPC Address / Data. 


Note: Connect the LPC interface LPCRST# (LPC Reset) signal to PCIRST# 


PC/PCIDMA 
Signal Name Pin # V/O_ | PU | Signal Description 
PCREQA / GPIO8 / VGATE C8 I PC / PCI Request A. Device 17 Function 0 Rx53[7] = 1 
PCREQB / GPIO9 B7 I PC / PCI Request B. Device 17 Function 0 Rx53[7] = 1 
PCGNTA / GPIO12 A7 O PC / PCI Grant A. Device 17 Function 0 Rx53[7] = 1 
| PCGNTB / GPIO13 | B8 O | PC / PCI Grant B. Device 17 Function 0 Rx53[7] = 1 
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Universal Serial Bus 2.0 Interface 


Signal Name Pin # V/O | Signal Description 
USBP0+ A21 IO | USB 2.0 Port 0 Data + 
USBP0- B21 IO __| USB 2.0 Port 0 Data — 
USBP1+ E21 IO | USB 2.0 Port 1 Data + 
USBP1- D21 IO __| USB 2.0 Port 1 Data - 
USBP2+ Al9 IO | USB 2.0 Port 2 Data + 
USBP2- B19 1O__| USB 2.0 Port 2 Data - 
USBP3+ E19 IO | USB 2.0 Port 3 Data + 
USBP3- D19 1O__| USB 2.0 Port 3 Data - 
USBP4+ Al7 IO | USB 2.0 Port 4 Data + 
USBP4— B17 1O__| USB 2.0 Port 4 Data - 
USBP5+ E17 IO | USB 2.0 Port 5 Data + 
USBP5- D17 IO | USB 2.0 Port 5 Data — 
USBCLK D23 I USB 2.0 Clock. 48MHz clock input for the USB interface 
USBOC0# Al5 I USB 2.0 Port 0 Over Current Detect. Port 0 is disabled if low. 
USBOC1# B15 I USB 2.0 Port 1 Over Current Detect. Port 1 is disabled if low. 
USBOC2# C15 I USB 2.0 Port 2 Over Current Detect. Port 2 is disabled if low. 
USBOC3# E15 I USB 2.0 Port 3 Over Current Detect. Port 3 is disabled if low. 
USBOC4# D14 I USB 2.0 Port 4 Over Current Detect. Port 4 is disabled if low. 
USBOC5# E14 I USB 2.0 Port 5 Over Current Detect. Port 5 is disabled if low. 
USBVCC (see pin list) | Power | USB 2.0 Port Differential Output Interface Logic Voltage. 3.3V 
USBGND (see pin list) | Power | USB 2.0 Port Differential Output Interface Logic Ground. 
VSUSUSB D15 Power | USB 2.0 Suspend Power. 2.5V +5%. 
VCCUPLL A23,D22 | Power | USB 2.0 PLL Analog Voltage. 2.5V +5%. 

| GNDUPLL | B23,E22 | Power | USB 2.0 PLL Analog Ground. 


System Management Bus (SMB) Interface (rC Bus) 


| Signal Name 
| PCSO0# / GPIO20 / ACSDIN2 


Signal Name Pin # V/O | Signal Description 

SMBCK1 AB3 10 | SMB/YC Channel 1 Clock. 

SMBCKz2 / GPI27 / GPO27 AEI IO_|SMB/IC Channel 2 Clock. Rx95[2] = 0 

SMBDT1 AC2 IO__| SMB/I’C Channel 1 Data. 

SMBDT2 / GPI26 / GPO26 ADI IO |SMB/PC Channel 2 Data. Rx95[2] = 0 

SMBALRT# AB2 I SMB Alert. (enabled by System Management Bus I/O space Rx08[3] = 
1) When the chip is enabled to allow it, assertion generates an IRQ or 
SMI interrupt or a power management resume event. Connect to a 10K 
ohm pullup to VSUS33 if not used. 


Pind VO ‘Signal Description 


| U2 | O | Programmable Chip Select 0. RxE4[6]=1, E5[1]= 


|_PCS1#/ GPIO21 / ACSDIN3/SLPBTN# | V1 | O | Programmable Chip Select 1. RxE4[6]=1, E5[2]= 


o_o 
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UltraDMA-133 / 100 / 66 / 33 Enhanced IDE Interface 

Signal Name Pin # V/O | Signal Description 

PDRDY / Y26 I | EIDE Mode: Primary I/O Channel Ready. Device ready indicator 

PDDMARDY / UltraDMA Mode: Primary Device DMA Ready. Output flow control. The device may 

PDSTROBE assert DDMARDY to pause output transfers 
Primary Device Strobe. Input data strobe (both edges). The device 
may stop DSTROBE to pause input data transfers 

SDRDY / AD15 I | EIDE Mode: Secondary I/O Channel Ready. Device ready indicator 

SDDMARDY / UltraDMA Mode: Secondary Device DMA Ready. Output flow control. The device 

SDSTROBE may assert DDMARDY to pause output transfers 
Secondary Device Strobe. Input data strobe (both edges). The device 

| | may stop DSTROBE to pause input data transfers 

PDIOR# / Y24 O_ | EIDE Mode: Primary Device I/O Read. Device read strobe 

PHDMARDY / UltraDMA Mode: Primary Host DMA Ready. Primary channel input flow control. The 

PHSTROBE host may assert HDMARDY to pause input transfers 
Primary Host Strobe. Output data strobe (both edges). The host may 
stop HSTROBE to pause output data transfers 

SDIOR# / AF22 O_ | EIDE Mode: Secondary Device I/O Read. Device read strobe 

SHDMARDY / UltraDMA Mode: Secondary Host DMA Ready. Input flow control. The host may 

SHSTROBE assert HDMARDY to pause input transfers 
Host Strobe B. Output strobe (both edges). The host may stop 
HSTROBE to pause output data transfers 

PDIOW# / Y25 O_ | EIDE Mode: Primary Device I/O Write. Device write strobe 

PSTOP UltraDMA Mode: Primary Stop. Stop transfer: Asserted by the host prior to initiation of 
an UltraDMA burst; negated by the host before data is transferred in 
an UltraDMA burst. Assertion of STOP by the host during or after data 
transfer in UltraDMA mode signals the termination of the burst. 

SDIOW# / AC21 O_ | EIDE Mode: Secondary Device I/O Write. Device write strobe 

SSTOP UltraDMA Mode: Secondary Stop. Stop transfer: Asserted by the host prior to initiation 
of an UltraDMA burst; negated by the host before data is transferred in 
an UltraDMA burst. Assertion of STOP by the host during or after data 
transfer in UltraDMA mode signals the termination of the burst. 

PDDRQ Y22 I | Primary Device DMA Request. Primary channel DMA request 

SDDRQ AE15 I_ | Secondary Device DMA Request. Secondary channel DMA request 

PDDACK# W26 O_ | Primary Device DMA Acknowledge. Primary channel DMA acknowledge 

SDDACK# | AD22 O_ | Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge 

IRQ14 AE24 I__| Primary Channel Interrupt Request. 

IRQI5 [| AF24 | I | Secondary Channel Interrupt Request. 
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Signal Name 


UltraDMA-133 / 100 / 66 / 33 Enhanced IDE Interface (continued) 


Pin # VO Signal Description 

PDCS1# V24 O Primary Master Chip Select. This signal corresponds to CS1FX# on 
the primary IDE connector. 

PDCS3# Ww24 O Primary Slave Chip Select. This signal corresponds to CS3FX# on 
the primary IDE connector. 

SDCS1# / strap AC23 O Secondary Master Chip Select. This signal corresponds to CS17X# 
on the secondary IDE connector. Strap low (resistor to ground) to 
enable serial EEPROM interface via the MII bus (this disables the 
EExx pins). This pin has an internal pullup to default to serial 
EEPROM interface via the Eexx pins. 

SDCS3# / strap AD23 O Secondary Slave Chip Select. This signal corresponds to CS37X# on 
the secondary IDE connector. Strap information is communicated to 
the north bridge via VAD[7]. 

PDA[2-0] V26, V25, Y23 O Primary Disk Address. PDA[2:0] are used to indicate which byte in 
either the ATA command block or control block is being accessed. 

SDA[2-0] / strap AF23, AC22, AE23 O Secondary Disk Address. SDA[2:0] are used to indicate which byte in 
either the ATA command block or control block is being accessed. 
Strap information is communicated to the north bridge via VAD[6:4]. 

PDD[15-0] (see pin list) IO Primary Disk Data. 

SDD[15-0] / SA[15-0] (see pin list) IO /IO | Secondary Disk Data. 

PDCOMP W23 I Primary Disk Compensation. 

SDCOMP ACI5 I Secondary Disk Compensation. 

Serial IRQ 
Signal Name Pin # VO Signal Description 
| SERIRQ | AE10 | I | Serial IRQ. This pin has an internal pull-up resistor. 
AC97 Audio / Modem Interface 

Signal Name Pin # | I/O | Signal Description 

ACRST# R3 O | AC97 Reset. 

ACBTCK T3 I_| AC97 Bit Clock. 

ACSYNC Tl O | AC97 Sync. 

ACSDO Ul_| O | AC97 Serial Data Out. 

ACSDINO (VSUS33)¢ | T2 I_| AC97 Serial Data In 0. 

ACSDINI1 (VSUS33)+ | U3 I_| AC97 Serial Data In 1. 

ACSDIN2 / GPIO20 / PCSO# U2 I_ | AC97 Serial Data In 2. RxE4[6]=0,E5[1]=0, PMIO Rx4C[20]=1 

ACSDIN3 / GPIO21 / PCS1# / SLPBTN# Vi I_| AC97 Serial Data In 3. RxE4[6]=0,E5[2]=0, PMIO Rx4C[21]=1 


+The supply voltage for ACSDINO-1 is VSUS33 so these inputs can support wake-up on modem ring. 
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Signal Name 
MSCK / IRQI 


Pin # 
Ww2 


Internal Keyboard Controller 


Vo 
10/1 


PU 
PU 


Signal Description 


MultiFunction Pin (Internal mouse controller enabled by Rx51[1]) 
Rx51[2]=1 Mouse Clock. From internal mouse controller. 
Rx51[2]=0 Interrupt Request 1. Interrupt input 1. 


MSDT / IRQ12 


KBCK / KA20G 


wil 


V3 


I0/I 


10/1 


PU 


PU 


MultiFunction Pin (Internal mouse controller enabled by Rx51[1]) 
Rx51[2]=1 Mouse Data. From internal mouse controller. 
Rx51[2]=0 Interrupt Request 12. Interrupt input 12. 
MultiFunction Pin (Internal keyboard controller enabled by 
Rx51[0]) 

Rx51[0]=1 Keyboard Clock. From internal keyboard controller 
Rx51[0]=0 Gate A20. Input from external keyboard controller. 


KBDT / KBRC 


KBCS# / ROMCS# / strap 


V2 


AF12 


10/1 


[0/0 


PU 


Note: KBCK, KBDT, MSCK, and MSDT are powered by the VSUS33 suspend voltage plane. 


MultiFunction Pin (Internal keyboard controller enabled by 
Rx51[0]) 
Rx51[0]=1 Keyboard Data. From internal keyboard controller. 
Rx51[0]=0 Keyboard Reset. From external keyboard controller 
(KBC) for CPURST# generation 

Keyboard Chip Select (Rx51[0]=0). To external keyboard 
controller chip. Strap high to enable LPC ROM: 


ISA Subset / Parallel BIOS ROM Interface 


Signal Name 


Pin # VO | PU | Signal Description 
ROMCS# / KBCS# / AF12 O ROM Chip Select (Rx51[0]=1). Chip Select to the BIOS ROM. 
strap Strap high to enable LPC ROM. 
SPKR / strap AE9 O Speaker. Strap low to enable (high to disable) CPU frequency 
strapping. 
MEMR# AE12 O Memory Read. 
MEM W# AF10 O Memory Write. 
IOR# AC10 O V/O Read. 
IOW# AD9 O V/O Write. 
IORDY / GPI19 AD10 I V/O Ready. Used to insert wait states in I/O or memory cycles. 
RxES[0] = 0 
SOE# / strap AD12 O XD Bus Tranceiver Output Enable. Strap low to enable auto 
reboot. 
XD[7-0] AD13, AE13, | IO XD Bus. For input of BIOS ROM data or data from other on-board 
AF13, AD14, I/O or memory devices. 
AE14, AF14, 
AC13, AC14 
SA[19-16] /GPO[19-16] | AC11, AD11,| O PD | System Address 19-16. Strap states are passed to North Bridge via 
/ straps AE11, AFI1 VAD[3-0]. Functions as SA[19-16] if RxE4[5] = 0. 
| SA[15-0] /SDD[15-0] (see pin list) | O System Address 15-0. 
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Signal Name 


General Purpose Inputs 


I/O | Signal Description 


Pin # 

GPI0 (VBAT) AE3 I_| General Purpose Input 0. Status on PMIO Rx20[0] 
GPTL (VSUS33) | AC3 I | General Purpose Input 1. Status on PMIO Rx20[1] 
GPI2 / EXTSMI# (VSUS33) AAI I__| General Purpose Input 2. Status on PMIO Rx20[4] 
GPI3 / RING# (VSUS33) Y2 I | General Purpose Input 3. Status on PMIO Rx20[8] 
GPI4 / LID# (VSUS33) ACI I_ | General Purpose Input 4. Status on PMIO Rx20[11] 
GPI5 / BATLOW# (VSUS33) W4 I | General Purpose Input 5. Status on PMIO Rx20[12] 
GPI6 / AGPBZ# A8& I_ | General Purpose Input 6. Status on PMIO Rx20[5] 
GPI7 / REQS# N4 I | General Purpose Input 7. RxE4[2] =0 
GPI8 / GPO8 / PCREQA / VGATE C8 I | General Purpose Input 8. RxE4[3] = 0, E5[4]=0, 53[7] =0 
GPI9 / GPO9 / PCREQB B7 I__| General Purpose Input 9. RxE4[3] = 0, 53[7] =0 
GPI10 / GPO10 D7 I | General Purpose Input 10. RxE4[3] = 0 
GPI11 / GPO11 A6 I__| General Purpose Input 11. RxE4[3] =0 
GPI12 / GPO12 / INTE# / PCGNTA AT I | General Purpose Input 12. RxE4[4] = 0, 5B[1]=0, 53[7]=0 
GPI13 / GPO13 / INTF# / PCGNTB B8 I | General Purpose Input 13. RxE4[4] = 0, 5B[1]=0, 53[7]=0 
GPI14 / GPO14 / INTG# D8 I_ | General Purpose Input 14. RxE4[4] = 0, 5B[1]=0 
GPI15 / GPO15 / INTH# C7 I_ | General Purpose Input 15. RxE4[4] = 0, S5B[1]=0 
GPI16 / INTRUDER# (VBAT) AD3 I | General Purpose Input 16. Status on PMIO Rx20[6] 
GPI17 / CPUMISS Yl I | General Purpose Input 17. Status on PMIO Rx20[5] 
GPI18 / THRM# / AOLGPI Y4 I__| General Purpose Input 18. Rx8C[3] = 0 
GPI19 / IORDY AD10 | I | General Purpose Input 19. RxE5[0] = 1 
GPI20 / GPO20 / ACSDIN2 / PCSO# U2 I | General Purpose Input 20. RxE4[6]=1, E5[1]=0, 

PMIO 4C[20] = 1 
GPI21 / GPO21 / ACSDIN3 / PCS1# / SLPBTN# Vi I | General Purpose Input 21. RxE4[6]=1, E5[2]=0 

PMIO 4C[21] = 1 
GPI22 / GPO22 / GHI# R24 I_ | General Purpose Input 22. RxE5[3] = 1, PMIO 4C[22] = 1 
GPI23 / GPO23 / DPSLP# P26 I___ General Purpose Input 23. RxE5/3] = 1, PMIO 4C[23] = 1 
GPI24 / GPO24 / GPIOA AE5 I | General Purpose Input 24. RxE6[0] = 0 
GPI25 / GPO25 / GPIOC AE6 I_| General Purpose Input 25. RxE6[1] = 0 
GPI26 / GPO26 / SMBDT2 (VSUS33) AD1 I_ | General Purpose Input 26. Rx95[2] = 1, 95[3] =0 
GPI27 / GPO27 / SMBCK2 (VSUS33) AEI I_| General Purpose Input 27. Rx95[2] = 1, 95[3] =0 
GPI28 / GPO28 / VIDSEL P25 I_| General Purpose Input 28. RxE5[3] = 1, PMIO 4C[28] = 1 
GPI29 / GPO29 / VRDSLP P24 I___ General Purpose Input 29. RxE5[3] = 1, PMIO 4C[29] = 1 
GPI30 / GPO30 / GPIOD AD6 I | General Purpose Input 30. RxE6[6] = 0 
GPI31 / GPO31 / GPIOE AC6 I_| General Purpose Input 31. RxE6[7] = 0 


Note: Default pin function is underlined in the signal name column above. 

Note: Input pin status for the above GPI pins 31-0 is also available on PMIO Rx4B-48[31-0] 
Note: See also Power Management I/O register Rx50 for input pin change status for GPI16-19 and 24-27 

Note: See also Power Management I/O register Rx52 for SCI/SMI select for GPI16-19 and 24-27 

Note: See also Power Management I/O register Rx4C. General purpose input pins 20-31 are shared with OD (open drain) general 


purpose output functions, so to use one of these pins as an input pin, a one must be written to the corresponding bit of PMIO 


Rx4C, 
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General Purpose I/O 
Signal Name Pin # | I/O | Signal Description 
GPIOA / GPI24 / GPO24 AES | IO | General Purpose I/O A / 24. RxE6[0] = 1 
GPIOC / GPI25 / GPO25 AE6 | IO | General Purpose I/O C / 25. 
GPIOD / GPI30 / GPO30 AD6 | IO | General Purpose I/O D / 30. 
| GPIOE / GPI31 / GPO31 AC6 | IO | General Purpose I/O E / 31. 
The output type of the above pins may be selected as either OD or TTL (see Device 17 Function 0 RxE7) 
General Purpose Outputs 
Signal Name Pin # | I/O | Signal Description 
GPOO (VSUS33) | AA3 | OD | General Purpose Output 0. 
GPO! / SUSA# (VSUS33) | AA2 O_ | General Purpose Output 1. Rx94[2] = 1 
GPO2 / SUSB# (VSUS33) | AF2 O_ | General Purpose Output 2. Rx94[3] = 1 
GPO3 / SUSST1# (VSUS33) | Y3 O_ | General Purpose Output 3. Rx94[4] = 1 
GPO4 / SUSCLK (VSUS33) | ABI O__| General Purpose Output 4. Rx95[1] = 1 
GPOS / CPUSTP# AC7 O_ | General Purpose Output 5. RxE4[0] = 1 
GPO6 / PCISTP# AF6 O_ | General Purpose Output 6. RxE4[1] = 1 
GPO7 /GNTS# P4 O__| General Purpose Output 7. RxE4[2] = 0 
GPO8 / GPI8 / PCREQA / VGATE C8 O | General Purpose Output 8. RxE4[3]=1, E5[4]=0, 53[7]=0 
GPO9 / GPI9 / PCREQB B7 O_ | General Purpose Output 9. RxE4[3]=1, 53[7]=0 
GPO10 / GPI10 D7 O_ | General Purpose Output 10. RxE4[3]=1 
GPO11 / GPIi1 A6 O__| General Purpose Output 11. RxE4[3]=1 
GPO12 / GPI12 / INTE# / PCGNTA A7 O_ | General Purpose Output 12. RxE4[4]=1, 5B[1]=0, 53[7]=0 
GPO13 / GPI13 / INTF# / PCGNTB B8 O | General Purpose Output 13. RxE4[4]=1, 5B[1]=0, 53[7]=0 
GPO14 / GPI14 / INTG# D8 O_ | General Purpose Output 14. RxE4[4]=1, 5B[1]=0 
GPO15 / GPI15 / INTH# C7 O | General Purpose Output 15. RxE4[4]=1, 5B[1]=0 
GPO16 / SA16/ strap AF11 O_ | General Purpose Output 16. RxE4[5] = 1 
GPO17 / SA17/ strap AE11 O_ | General Purpose Output 17. RxE4[5] = 1 
GPO18 / SA18 / strap AD11 | O | General Purpose Output 18. RxE4[5] = 1 
GPO19 / SA19 / strap ACI1 O_| General Purpose Output 19. RxE4[5] = 1 
GPO20 / GPI20 / ACSDIN2 / PCSO# U2 OD | General Purpose Output 20. RxE4[6]=1, E5[1]=0 
GPO21 / GPI21 / ACSDIN3 / PCS1#/SLPBTN# | V1 OD _| General Purpose Output 21. RxE4[6]=1, E5[2]=0 
GPO22 / GPI22 / GHI# R24 | OD | General Purpose Output 22. RxE5[3]=1, PMIO 4C[22]=1 
GPO23 / GPI23 / DPSLP# P26 | OD | General Purpose Output 23. RxE5[3]=1, PMIO 4C[23]=1 
GPO24 / GPI24 / GPIOA AES5_ |O/OD| General Purpose Output 24. RxE6[0] = 1 
GPO25 / GPI25 / GPIOC AE6 |O/OD| General Purpose Output 25. RxE6[1] = 1 
GPO26 / GPI26 / SMBDT2 (VSUS337) | AD1 | OD | General Purpose Output 26. Rx95[2] = 1, 95[3] = 1 
GPO27 / GPI27 / SMBCK2 (VSUS337) | AE1 | OD | General Purpose Output 27. Rx95[2] = 1, 95[3] = 1 
GPO28 / GPI28 / VIDSEL P25 | OD | General Purpose Output 28. RxE5[3] = 1, PMIO 4C[28]=1 
GPO29 / GPI29 / VRDSLP P24 | OD | General Purpose Output 29. RxE5[3] = 1, PMIO 4C[29]=1 
GPO30 / GPI30 / GPIOD AD6 |O/QD| General Purpose Output 30. RxE6[6] = 1 
GPO31 / GPI31 / GPIOE AC6_ |O/OD| General Purpose Output 31. RxE6[7] = 1 
Note: The output state for each of the above general purpose outputs is selectable via Power Management I/O registers Rx4C-48 : 
Note: The output types of GPO24-25 and 30-31 are selectable OD vs TTL (see Function 0 RxE7) 
Note: Default pin functions are underlined in the table above. 


+ The suspend voltage is only used for maintaining the operation of the SMB function on thses pins (Device 17 Function 0 
Rx95[3] = 0). If VCC power is lost, the GPIO function of these pins and the state of PMIO Rx4C[27:26} (which determines the 
GPO output level) will be lost also. 
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Signal Name 
PWRBTN# 


Power Management and Event Detection 


Power Button. Used by the Power Management subsystem to monitor an external 


Signal Description 


system on/off button or switch. Internal logic powered by VSUS33. 


SLPBTN# / GPIO21 
/ ACSDIN3 / PCS1# 


Sleep Button. Used by the Power Management subsystem to monitor an external sleep 
button or switch. RxE4[6] = 1, 80[6] = 1, E5[2] = 0 and PMIO Rx4C[21] = 1 


RSMRST# 


Resume Reset. Resets the internal logic connected to the VSUS33 power plane and 
also resets portions of the internal RTC logic. Internal logic powered by VBAT. 


EXTSMI# / GPI2 


External System Management Interrupt. When enabled to allow it, a falling edge on 
this input causes an SMI# to be generated to the CPU to enter SMI mode. (10K PU to 
VSUS33 if not used) (3.3V only) 


PME# 


Power Management Event. (10K PU to VSUS33 if not used) 


SMBALRT# 


SMB Alert. When programmed to allow it (SMB I/O Rx8[3]=1), assertion generates 
an IRQ, SMI, or power management event. (LOK PU to VSUS33 if not used) 


LID# / GPI4 


ACI 


Notebook Computer Display Lid Open / Closed Monitor. Used by the Power 
Management subsystem to monitor the opening and closing of the display lid of 
notebook computers. Can be used to detect either low-to-high or high-to-low 
transitions to generate an SMI#. (LOK PU to VSUS33 if not used) 


INTRUDER# / GPI16 


AD3 


Intrusion Indicator. The value of this bit may be read at PMIO Rx20[6] 


THRM# / GPI18 
/ AOLGPI 


Y4 


Thermal Alarm Monitor. Rx8C[3] = 1. Rising or falling edges (selectable by PMIO 
Rx2C[6]) may be detected to set status at PMIO Rx20[10]. Setting of this status bit 
may then be used to generate an SCI or SMI. THRM# may also be used to enable duty 
cycle control of stop-clock (STPCLK#) to automatically limit maximum temperature 
(see Device 17 Function 0 Rx8C[7-3]). 


RING# / GPI3 


Ring Indicator. May be connected to external modem circuitry to allow the system to 
be re-activated by a received phone call. (LOK PU to VSUS33 if not used) 


CPUSTP# / GPOS 


BATLOW3# / GPIS 


CPU Clock Stop (RxE4[0] = 0). 


Battery Low Indicator. (10K PU to VSUS33 if not used) (3.3V only) 
Signals the system clock generator to disable the 
CPU clock outputs. Not connected if not used. 


PCISTP# / GPO6 


SUSA# / GPO1 


| Suspend Plane A Control (Rx94[2]=0). Asserted during power management POS, 


PCI Clock Stop (RxE4[1] = 0). Signals the system clock generator to disable the PCI 
clock outputs. Not connected if not used. 


STR, and STD suspend states. Used to control the primary power plane. (10K PU to 
VSUS33 if not used) 


SUSB# / GPO2 


Suspend Plane B Control (Rx94[3]=0). Asserted during power management STR and 
STD suspend states. Used to control the secondary power plane. (10K PU to VSUS33 
if not used) 


SUSC# 


SUSST1# / GPO3 


Y3 


Suspend Status 1 (Rx94[4] = 0). Typically connected to the North Bridge to provide 


Suspend Plane C Control. Asserted during power management STD suspend state. 
Used to control the tertiary power plane. Also connected to ATX power-on circuitry. 
(10K PU to VSUS33 if not used) 


information on host clock status. Asserted when the system may stop the host clock, 
such as Stop Clock or during POS, STR, or STD suspend states. Connect 10K PU to 
VSUS33. 


SUSCLK 


AB1 


Suspend Clock. 32.768 KHz output clock for use by the North Bridge (e.g., VT8633 
or VT8366) for DRAM refresh purposes. Stopped during Suspend-to-Disk and Soft- 
Off modes. Connect 10K PU to VSUS33. 


CPUMISS / GPI17 


Yi 


CPU Missing. Used to detect the physical presence of the CPU chip in its socket. 
High indicates no CPU present. Connect to the CPUMISS pin of the CPU socket. The 
state of this pin may be read in the SMBus 2 registers. This pin may be used as 
CPUMISS and GPI17 at the same time. 


AOLGPI/ GPI18 
/ THRM# 


Y4 


| may be used as AOLGPI, GPI18 and THRM# all at the same time. 


Alert On LAN. The state of this pin may be read in the SMBus 2 registers. This pin 
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Resets, Clocks, and Power Status 

Signal Name Pin # V/O | Signal Description 

PWRGD AF4 I | Power Good. Connected to the Power Good signal on the Power Supply. Internal logic 
powered by VBAT. 

PWROK# AE2 O | Power OK. Internal logic powered by VSUS33. 

PCIRST# R2 O | PCI Reset. Active low reset signal for the PCI bus. The VT8235 will assert this pin 
during power-up or from the control register. 

OSC AC12 I__| Oscillator. 14.31818 MHz clock signal used by the internal Timer. 

RTCX1 AD4 I | RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is used for the 
internal RTC and power-well power management logic and is powered by VBAT. 

RTCX2 AF3 O | RTC Crystal Output: 32.768 KHz crystal output. Internal logic powered by VBAT. 

TEST AF9 I_| Test. 

| PPO U24 | O | Test Pin Output. Output pin for test mode. 
Power and Ground 

Signal Name Pin # V/O | Signal Description 

VCC33 (see pin list) | P | W/O Power. 3.3V +5% 

VCC (see pin list) | P | Core Power. 2.5V +5%. This supply is turned on only when the mechanical switch on 
the power supply is turned on and the PWRON signal is conditioned high. Note: The 
V1T8235L core voltage is 2.5V_so board designs that are intended to allow use of either 
V1T8235_ or VT8235L should take this difference _into_account_and_allow_the_core 
voltage to be selected as either 2.5V (for the VT8235) or 3.3V (for the VT8235L). 

GND _(see pin list) | P| Ground. Connect to primary motherboard ground plane. 

VSUS33 AA4, AB4, P |Suspend Power. 3.3V +5%. Always available unless the mechanical switch of the 

AC4, AC5 power supply is turned off. If the “soft-off’ state is not implemented, then this pin can be 
connected to VCC33. Signals powered by or referenced to this plane are: PWRGD, 
RSMRST#, PWRBTN#, SMBCK1/2, SMBDT1/2, GPOO, SUSA# / GPO1, SUSB# / 
GPO2, SUSC#, SUSST1# / GPO3, SUSCLK / GPO4, GPI1, GPI2 / EXTSMI#, GPI3 / 
RING#, GPI4 / LID, GPIS / BATLOW#, GPI6 / PME#, SMBALRT# 

VSUS25 T4, U4 P| Suspend Power. 2.5V +5%. 

VSUSUSB D15 P__| USB Suspend Power. 2.5V +5%. 

VBAT AE4 P_ | RTC Battery. Battery input for internal RTC (RTCX1, RTCX2) 

VLVREF J23 P_ | V-Link Voltage Reference. 0.9V +5% for 4x transfers and 0.625V +5% for 8x transfers. 

VCCVK | (see pin list) | P| V-Link Compensation Circuit Voltage. 2.5V +5% 

MITVCC D11, D12, P | LAN MII Power. 3.3V +5%.Power for LAN Media Independent Interface (interface to 

E11, E12 external PHY). Connect to VCC33 through a ferrite bead. 

MIIVCC25_ | —-D13,E13__ | P_ | LAN MII Suspend Power. 2.5V 45%. 

RAMVCC E7 P |LAN RAM Power. 2.5V +5%. Power for LAN internal RAM. Connect to VCC 
through a ferrite bead. 

RAMGND _| E8 __P__| LAN RAM Ground. Connect to GND through a ferrite bead. 

USBVCC (see pin list) P | USB 2.0 Differential Output Power. 3.3V +5%. Power for USB differential outputs 
(USBPO+, PO-, P1+, Pl-, P2+, P2—, P3+, P3-, P4+, P4—, P5+, P5—). Connect to VSUS33 
through a ferrite bead. 

USBGND __(see pin list) | P| USB 2.0 Differential Output Ground. Connect to GND through a ferrite bead. 

VCCUPLL A23, D22 P| USB 2.0 PLL Analog Voltage. 2.5V +5%. Connect to VCC through a ferrite bead. 

GNDUPLL _|_B23,E22__|_ P_| USB 2.0 PLL Analog Ground. Connect to GND through a ferrite bead. 

PLLVCC P22 P| PLL Analog Power. 2.5V +5%. Connect to VCC through a ferrite bead. 

PLLGND | P23 P| PLL Analog Ground. Connect to GND through a ferrite bead. 

PDVREF W22 P_ | IDE Primary Data Channel Voltage Reference. 0.9V7 

SDVREF [| _AD17 P_ | IDE Secondary Data Channel Voltage Reference. 0.9V+ 


+Created by a resistive voltage divider of 1KQ 1% to 3.3V and 383Q 1% to ground (see Design Guide) 
g g 
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REGISTERS 


Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT8235. These tables also document the 
power-on default value (“Default”) and access type (“Acc”) 
for each register. Access type definitions used are RW 
(Read/Write), RO (Read/Only), “—” for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see 
individual register descriptions for details). 


Detailed register descriptions are provided in the following 
section of this document. All offset and default values are 
shown in hexadecimal unless otherwise indicated 


Table 4. Memory Mapped Registers 


FECO00000 APIC Index (8-bit) 
FECO00010 APIC Data (32-bit) 
FEC00020 APIC IRQ Pin Assertion (8-bit) 
FEC00040 APIC EOI (8-bit) 


“APIC” = “Advanced Programmable Interrupt Controller” 


Table 5. Function Summary 


Bus Device Func Device ID Function 


0 16(10h) 0O 3038h USB 1.1 UHCI Ports 0-1 

0 16(10h) 1 3038h USB 1.1 UHCI Ports 2-3 

0 16(10h) 2 3038h USB 1.1 UHCI Ports 4-5 

0 16(10h) 3 3038h USB 2.0 EHCI Ports 0-5 

0 17(11h) O 3074h Bus Control & Power Mgmt 

0 17(11h) 1 0571h IDE Controller 

0 17(11h) 5 3059h AC97 Audio Codec Controller 
0 17(11h) 6 3068h MC97 Modem Codec Ctrlr 

0 18(12h) 0 3043h VIA LAN Controller 
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100-CF7 


CF8-CFB 
CFC-CFF 


DO00-FFFF 


Table 6. System I/O Map 


Function Actual Port Decoding 
Master DMA Controller 0000 0000 000x nnnn 


Master Interrupt Controller 0000 0000 001x xxxn 


Timer / Counter 0000 0000 010x xxnn 
Keyboard Controller 0000 0000 0110 xnxn 
KBC Data 0000 0000 0110 x0x0 


Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1 
KBC Command / Status 0000 0000 0110 x1x0 
RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn 
-available for system use- 0000 0000 0111 1xxx 
-reserved- (debug port) 0000 0000 1000 0000 
DMA Page Registers 0000 0000 1000 nnnn 
-available for system use- 0000 0000 1001 000x 
System Control 0000 0000 1001 0010 
-available for system use- 0000 0000 1001 nnnn 
Slave Interrupt Controller 0000 0000 101x xxxn 
Slave DMA Controller 0000 0000 110n nnnx 
-available for system use- 0000 0000 111x xxxx 


-available for system use* 


PCI Configuration Address 0000 1100 1111 10xx 
PCI Configuration Data 0000 1100 1111 11xx 


-available for system use- 
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Table 7. Registers 


Legacy I/O Registers 


Legacy I/O Registers (continued) 


NMI Disable is port 70h (CMOS Memory Address) bit-7. 

RTC control occurs via specific CMOS data locations (0-Dh). 
Ports 74-75 may be used to access CMOS if the internal RTC 

is disabled. 
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| Port |Master DMA Controller Registers | Default |Acc| | Port |DMA Page Registers | Default | Acc| 
00 [Channel 0 Base & Current Address |RW | 87 _|DMA Page — DMA Channel 0 |RW | 
O01 __|Channel 0 Base & Current Count [RW | 83 |DMA Page — DMA Channel 1 [RW | 
02 _|Channel 1 Base & Current Address |RW | 81 _|DMA Page — DMA Channel 2 |RW| 
03 _|Channel 1 Base & Current Count |RW | 82 _|DMA Page — DMA Channel 3 |RW| 
04 |Channel 2 Base & Current Address |RW| 8F _|DMA Page — DMA Channel 4 [RW | 
O05 __|Channel 2 Base & Current Count [RW | 8B _|DMA Page — DMA Channel 5 |RW| 
06 _|Channel 3 Base & Current Address [RW] | 89  |DMA Page — DMA Channel 6 | |RW| 
07 _|Channel 3 Base & Current Count [RW | 8A _|DMA Page — DMA Channel 7 |RW) 
08 _|Status / Command | RW | 
| 09 |Write Request |WO| Port |System Control Registers | Default | Acc| 
OA |Write Single Mask |WO| 92 __|System Control | RW) 
OB |Write Mode |WO. 
OC |Clear Byte Pointer FF |WO| Port |Slave Interrupt Controller Regs Default | Acc 
OD |Master Clear |WO| AO |Slave Interrupt Control — | *, 
OE  |Clear Mask |WO| Al __ {Slave Interrupt Mask — | *, 
OF |Read / Write Mask |RW) AO {Slave Interrupt Control Shadow — _|RW 
Al ___|Slave Interrupt Mask Shadow — _|RW 
Port |Master Interrupt Controller Regs | Default | Acc * RW accessible if shadow registers are disabled 
20 _ |Master Interrupt Control — ii 
21 _|Master Interrupt Mask | Port |Slave DMA Controller Registers Default | Acc| 
20 __|Master Interrupt Control Shadow — IRW CO |Channel 0 Base & Current Address | RW, 
21  |Master Interrupt Mask Shadow — {RW C2 _|Channel 0 Base & Current Count | RW, 
** RW if shadow registers are disabled . . C4 {Channel | Base & Current Address |RW | 
C6 |Channel | Base & Current Count | RW, 
Port |Timer/Counter Registers Default | Acc| C8 |Channel 2 Base & Current Address |RW | 
40 __|Timer / Counter 0 Count | RW, CA |Channel 2 Base & Current Count | RW, 
41 _|Timer / Counter 1 Count | RW, CC |Channel 3 Base & Current Address | RW, 
42 _|Timer / Counter 2 Count | RW | CE {Channel 3 Base & Current Count | RW | 
43 __|Timer / Counter Control | WO} DO _|Status / Command |RW| 
D2__|Write Request |WO| 
| Port |Keyboard Controller Registers | Default | Acc| D4 _|Write Single Mask |WO| 
60 _|Keyboard Controller Data |RW | D6 _|Write Mode |WO| 
61 |Misc Functions & Speaker Control |RW| D8 ___|Clear Byte Pointer FF |WO| 
64 |Keyboard Ctrlr Command / Status [RW | DA _|Master Clear |WO| 
DC_|Clear Mask |WO| 
| Port |CMOS/ RTC /NMI Registers | Default | Acc| DE _|Read / Write Mask | RW | 
70 _|CMOS Memory Address & NMI Disa | |WO| 
71 _|CMOS Memory Data (128 bytes) [RW | 
74 _|CMOS Memory Address |RW| 
75. |CMOS Memory Data (256 bytes) RW 
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Keyyboard / Mouse Wakeup Registers (I/O Space) 


Memory Mapped Registers - IOAPIC 


Port [KB / Mouse Wakeup Registers | Default | Acc| Address _ |[APIC Index / Data | Default | Acc| 
002E_|Keyboard / Mouse Wakeup Index} | 00 |RW| | FEC00000_|APIC Register Index | 00 |RW| 
002F_|Keyboard / Mouse Wakeup Datat | __00 [RW] __ | FEC00001-0F |-reserved- | oo |—| 

+ Keyboard / Mouse Wakeup registers (index values E0-EF FECO00010-13 |APIC Register Data 0000 0000] RW 
defined below) are accessible if Function 0 PCI FEC00014-1F 00 | —| 
Configuration register Rx51[1] = 1. FEC00020 xx [WO] 
FEC00021-3F (0! 

Keyboard / Mouse Wakeup Registers (Indexed via Port FEC00040 xx | WO) 
2E/2F) FEC00041-FF oo [—| 
ae Reserved —Betault ee Offset [APIC Registers Default Acc 
—— 0  |APIC ID 0000 0000 | RW) 

Offset [KB / Mouse Wakeup (RxS1[1]=1) | Default [Acc 5 ARI Version ee 
EO [Keyboard / Mouse Wakeup Enable | 08 |RW 2 APIC Arbitration 0000 0000 | RO | 

EI [Keyboard Wakeup Scan Code Set 0_| FO Rw) 3 |Boot Configuration 0000 0000 RW 
E2_|Keyboard Wakeup Scan Code Set [00 [Rw] | “+ _teserve® ______1__onno nro _| —_ 
B3 [Keyboard Wakeup Scan Code Set2_| 00 Rw 11-10 |I/O Redirection— AIRQO | XXX1XXxx XXXxxxxx|RW | 
F4 [Keyboard Wakeup Scan Code Set 3 _ 00 Rw si! 13-12 |1/O Redirection— AIRQI [| Xxx1xxxx Xxxxxxxx| RW | 
ES [Keyboard Wakeup Scan Code Set 4 _ 00 Rw! | 15-14 |I/O Redirection— AIRQ2 __| xxx1xxxx xxxxxxxx| RW | 
E6 [Keyboard Wakeup Scan Code Set 5 _| 00 Rw ssf 17-16 |I/O Redirection— AIRQ3 _| xxx1xxxx Xxxxxxxx| RW | 
E7 [Keyboard Wakeup Scan Code Set 6 _| 00 Rw | 19-18 |I/O Redirection— AIRQ4 __| xxx1xxxx xXxxxxxxx| RW | 
Eg [Keyboard Wakeup Scan Code Set 7 _| 00 Rw 1B-1A |I/O Redirection— AIRQ5 | Xxx1Xxxx XxXxxxxxx|RW| 
E9 Mouse Wakeup Scan Code Set] __ 09 Rw! sf 1D-1C |I/O Redirection— AIRQ6 | Xxx1Xxxx XXxxxxxx|RW| 
EA [Mouse Wakeup Scan Code Set2_| 00 Rw si 1F-1E |I/O Redirection— AIRQ7 | XxXxX1XxXxx XXxxxxxx|RW| 
EB [Mouse Wakeup Scan Code Mask _| 00 Rw|. [21-20 |I/O Redirection— AIRQ8 | Xxx1 XxXxx Xxxxxxxx| RW | 
EC-EFl-reserved- | __ rRO| {23-20 |I/O Redirection— AIRQ9 __|xxx1xxxx xxxxxxxx| RW | 
~ | 25-24 {I/O Redirection— AIRQIO | xxx1xxxx xxxxxxxx| RW | 
| 27-26 |I/O Redirection— AIRQI] | Xxx1Xxxx Xxxxxxxx|RW| 
| 29-28 |I/O Redirection— AIRQI2 | Xxx1Xxxxx Xxxxxxxx|RW| 
Game Port Registers (I/O Space) | 2B-2A |I/O Redirection— AIRQI3 | Xxx1Xxxx XXxxxxxx|RW| 
; 2D-2C |I/O Redirection— AIRQ14 | xxx1xxxx xxxxxxxx| RW 
| Offset |Game Port (200-20F typical) | Default | Acc | 2F-2E |I/O Redirection— AIRQI5 | xxx1xxxx Xxxxxxxx PRW) 
| 0 |-reserved- | 00 | =a | 31-30 |I/O Redirection— AIRQI6 | xxx1xxxx xxxxxxxx|RW| 
| 1 |Game Port Status | | RO | 33-32 |I/O Redirection— AIRQI7 | xxx1xxxx xxxxxxxx|RW| 
| 1 [Start One-Shot | |WO| 35-34 |I/O Redirection— AIRQI8 | xxx1xxxx xxxxxxxx|RW| 
| 2-F | reserved- | 00 | —_ | 37-36 |I/O Redirection— AIRQI9 | xxx1xxxx Xxxxxxxx RW] 
39-38 |I/O Redirection— AIRQ20 | xxx1xxxx xxxxxxxx] RW] 

3B-3A |I/O Redirection— AIRQ21_| xxx1xxxx xxxxxxxx|RW| 
3D-3C |I/O Redirection— AIRQ22_| xxx1xxxx Xxxxxxxx|RW| 
3F-3E |I/O Redirection— AIRQ23_| xxx1xxxx xxxxxxxx|RW| 
| 40-4F |-reserved- | 0000 0000 |— | 

Note: The “I/O Redirection” registers are 64-bit registers, so 

each uses two consecutive index locations, with the lower 32 

bits at the even index and the upper 32 bits at the odd index. 
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Device 16 Function 0 Registers —- USB 1.1 UHCI Ports 0-1 


Configuration Space USB Header Registers 


Configuration Space USB-Specific Registers 


Offset |Configuration Space Header Default | Acc Offset |USB Control Default | Acc| 
1-0 |Vendor ID 1106 | RO] 40 |USB Miscellaneous Control 1 40 | RW, 
| 3-2 |Device ID 3038 | RO| 41 |USB Miscellaneous Control 2 10 | RW | 
| 5-4 {Command 0000 |RW| 42 _|USB Miscellaneous Control 3 03 |RW| 
| 7-6 |Status 0210 | WC 43 _|USB Miscellaneous Control 4 00 RW | 
| 8  |Revision ID nn RO | 44-47 |-reserved- (test, do not program) 00 —| 
| 9 |Programming Interface 00 RO | 48 _|USB Miscellaneous Control 5 00 |RW| 
| A |Sub Class Code 03 RO | 49 _|USB Miscellaneous Control 6 00 |RW| 
| B_ |Base Class Code 0C RO| | 4A _|USB Miscellaneous Control 7 00 RW | 
| C__|-reserved- 00 — | |4B-5F|-reserved- 00 — | 
| D_ |Latency Timer 16 RW| | 60 _/|USB Serial Bus Release Number 10 RO| 
| E-IF |-reserved- | 00 | — |__| 61-83 |-reserved- 00 —| 
23-20 |USB I/O Registers Base Port Address | 00000301 |RW| | 84 _ |PM Capability Status 00 RW| 
| 24-2B |-reserved- 00 | — | [85-BF|-reserved- 00 —| 
|2D-2C|Sub Vendor ID 1106 =|RO+; |C1-CO|USB Legacy Support 2000 | RW| 
2F-2E |Sub Device ID 3038 |RO7| C2-FF |-reserved- 00 || 
30-33 |-reserved- 00 || 
34 |Power Management Capabilities 80 | RO| Memory Mapped I/O Registers - USB Controller 
bees Asa 00 _|—  [Offset/USB 1/0 Registers [_Default [Acc 
3C_|Interrupt Line 00___|RW| [1-0 _|USB Command | 0000 [RW] 
oD. ieee O1__|RO| [3-2 |USB Status 0000 [| WC| 
seer [reseed 00__|—| [5-4 |USB Interrupt Enable 0000 [RW] 
+ RW if Rx42[4] = 1. | 7-6 [Frame Number | _0000 [RW | 
| B-8 |Frame List Base Address | 00000000 | RW | 
C_|Start Of Frame Modify 40 [RW | 
-10 |Port 0 Status / Control | 0080 |WC| 
-12 |Port 1 Status / Control 0080 =| WC 
14-1F |-reserved- 00 || 
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Device 16 Function 1 Registers —- USB 1.1 UHCI Ports 2-3 


Configuration Space USB Header Registers 


Configuration Space USB-Specific Registers 


Offset |Configuration Space Header Default | Acc Offset |USB Control Default | Acc| 
1-0 |Vendor ID 1106 | RO] 40 |USB Miscellaneous Control 1 40 | RW, 
| 3-2 |Device ID 3038 | RO| 41 |USB Miscellaneous Control 2 10 | RW | 
| 5-4 {Command 0000 |RW| 42 _|USB Miscellaneous Control 3 03 |RW| 
| 7-6 |Status 0210 | WC 43 _|USB Miscellaneous Control 4 00 RW | 
| 8  |Revision ID nn RO | 44-47 |-reserved- (test, do not program) 00 —| 
| 9 |Programming Interface 00 RO | 48 _|USB Miscellaneous Control 5 00 |RW| 
| A |Sub Class Code 03 RO | 49 _|USB Miscellaneous Control 6 00 |RW| 
| B_ |Base Class Code 0C RO| | 4A _|USB Miscellaneous Control 7 00 RW | 
| C__|-reserved- 00 — | |4B-5F|-reserved- 00 — | 
| D_ |Latency Timer 16 RW| | 60 _/|USB Serial Bus Release Number 10 RO| 
| E-IF |-reserved- | 00 | — |__| 61-83 |-reserved- 00 —| 
23-20 |USB I/O Registers Base Port Address | 00000301 |RW| | 84 _ |PM Capability Status 00 RW| 
| 24-2B |-reserved- 00 | — | [85-BF|-reserved- 00 —| 
|2D-2C|Sub Vendor ID 1106 =|RO+; |C1-CO|USB Legacy Support 2000 | RW| 
2F-2E |Sub Device ID 3038 |RO7| C2-FF |-reserved- 00 || 
30-33 |-reserved- 00 || 
34 |Power Management Capabilities 80 | RO| Memory Mapped I/O Registers - USB Controller 
bees Asa 00 _|—  |Offset/USB 1/0 Registers [_Default [Acc 
3C_|Interrupt Line 00___|RW| [1-0 _|USB Command | 0000 [RW] 
oD. ieee 02 |RO| [3-2 |USB Status 0000 [| WC| 
seer [reseed 00__|—| [5-4 |USB Interrupt Enable 0000 [RW] 
+ RW if Rx42[4] = 1. | 7-6 [Frame Number | _0000 [RW | 
| B-8 |Frame List Base Address | 00000000 | RW | 
C_|Start Of Frame Modify 40 [RW | 
-10 |Port 0 Status / Control | 0080 |WC| 
-12 |Port 1 Status / Control 0080 =| WC 
14-1F |-reserved- 00 || 
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Device 16 Function 2 Registers - USB 1.1 UHCI Ports 4-5 


Configuration Space USB Header Registers 


Configuration Space USB-Specific Registers 


Offset |Configuration Space Header Default | Acc Offset |USB Control Default | Acc| 
1-0 |Vendor ID 1106 | RO] 40 |USB Miscellaneous Control 1 40 | RW, 
| 3-2 |Device ID 3038 | RO| 41 |USB Miscellaneous Control 2 10 | RW | 
| 5-4 {Command 0000 |RW| 42 _|USB Miscellaneous Control 3 03 |RW| 
| 7-6 |Status 0210 | WC 43 _|USB Miscellaneous Control 4 00 RW | 
| 8  |Revision ID nn RO | 44-47 |-reserved- (test, do not program) 00 —| 
| 9 |Programming Interface 00 RO | 48 _|USB Miscellaneous Control 5 00 |RW| 
| A |Sub Class Code 03 RO | 49 _|USB Miscellaneous Control 6 00 |RW| 
| B_ |Base Class Code 0C RO| | 4A _|USB Miscellaneous Control 7 00 RW | 
| C__|-reserved- 00 — | |4B-5F|-reserved- 00 — | 
| D_ |Latency Timer 16 RW| | 60 _/|USB Serial Bus Release Number 10 RO| 
| E-IF |-reserved- | 00 | — |__| 61-83 |-reserved- 00 —| 
23-20 |USB I/O Registers Base Port Address | 00000301 |RW| | 84 _ |PM Capability Status 00 RW| 
| 24-2B |-reserved- 00 | — | [85-BF|-reserved- 00 —| 
|2D-2C|Sub Vendor ID 1106 =|RO+; |C1-CO|USB Legacy Support 2000 | RW| 
2F-2E |Sub Device ID 3038 |RO7| C2-FF |-reserved- 00 || 
30-33 |-reserved- 00 || 
34 |Power Management Capabilities 80 | RO| Memory Mapped I/O Registers - USB Controller 
bees Asa 00 _|—  |Offset/USB 1/0 Registers [_Default [Acc 
3C_|Interrupt Line 00 |RW| [1-0 _|USB Command | 0000 [RW] 
oD. ieee 03 |RO| [3-2 |USB Status 0000 [| WC| 
seer [reseed 00__|— | [5-4 |USB Interrupt Enable 0000 [RW] 
+ RW if Rx42[4] = 1. | 7-6 [Frame Number | _0000 [RW | 
| B-8 |Frame List Base Address | 00000000 | RW | 
C_|Start Of Frame Modify 40 [RW | 
-10 |Port 0 Status / Control | 0080 |WC| 
-12 |Port 1 Status / Control 0080 =| WC 
14-1F |-reserved- 00 || 
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Device 16 Function 3 Registers —- USB 2.0 EHCI Ports 0-5 


Configuration Space USB Header Registers Memory Mapped I/O Registers - USB EHCI 
Offset |Configuration Space Header Default [Acc] [Offset |EHCI Capabilities Default Acc | 
1-0 |Vendor ID 1106 | RO] 00 |Capability Register Length 00 | RW | 
3-2 |Device ID 3104 | RO| 01 __|-reserved- 00 — 
| 5-4 [Command 0000 |RW| 03-02 |Interface Version Number | 0100 |RO}#| 
| 7-6 |Status 0210 |WC| | 07-04 |Structure Parameters | 0000 3206 |RO#| 
| 8  |Revision ID nn RO| | 0B-08 |Capability Parameters | 0000 6872 |RO#| 
| 9 _|Programming Interface 20 RO| = |0C-OF |-reserved- 00 |— | 
| A _ |Sub Class Code 03 RO; = +RWifRx42[4] = 1. 
| B_ |Base Class Code oc |RO| |. 
C. |Cache Line Size 00 RW | Offset |Host Controller Operation | Default | Acc} 
I p [Latency Timer 16 IRW| [13-10 |USB Command | 0000 0000 | RW | 
| BF -reserved- 00 —| [17-14 |USB Status | 0000 0000 | RW | 
| 13-10 |EHCI Mem Mapped I/O Base Addr [0000 0000/RW| __ |! B-18 |USB Interrupt Enable [0000 0000 | RW | 
14-2B |-reserved- 00 —_ 1F-1C |USB Frame Index | 0000 0000 | RW | 
19D-2C|Sub Vendor ID 1106 [RO#| 23-20 |4G Segment Selector 0000 0000 | RW, 
| R-2E |Sub Device ID 3104 |RO}| 27-24 |Frame List Base Address 0000 0000 | RW, 
30-33 |-reserved- 00 ip | 2B-28 |Next Asynchronous List Address 0000 0000 | RW, 
34 |Power Management Capabilities 80 /RO | 2C-4F |-reserved- 00 _— | 
35-3B |-reserved- 00 = 53-50 |Configured Flag Register 0000 0000 | RW | 
3C__|Interrupt Line 00 IRW|_ [57-54 |Port 1 Status / Control 0000 0000 | RW | 
3D__|Interrupt Pin 04 TRO | 5B-58 |Port 2 Status / Control 0000 0000 | RW 
3E-3F |-reserved- 00 7 5C-FF |-reserved- 00 | 
+ RW if Rx42/4] = 1. a 
Configuration Space USB-Specific Registers 
Offset |USB Control Default | Acc| 
40 |USB Miscellaneous Control | 00 | RW, 
41-47 |-reserved- (Do Not Program) 00 || 
48 |USB Miscellaneous Control 5 AO | RW, 
49 |USB Miscellaneous Control 6 20 | RW, 
4A-4B |-reserved- (Do Not Program) 00 || 
4C-4F |-reserved- 00 | — | 
50-57 |-reserved- (test, do not program) 00 | — | 
58-5D |-reserved- (Do Not Program) 00 | — | 
SE-5F |-reserved- 00 |_| 
60 |USB Serial Bus Release Number 20 | RO| 
61 |Frame Length Adjust 20 | RW, 
| 63-62 |Port Wake Capability 0001 =|RW| 
| 64-67 |-reserved- | 00 |— | 
| 6B-68 |Legacy Support Extended Capability |0000 0001 | RW | 
| 6F-6C |Legacy Support Control / Status | 0000 0000 | RW | 
| 70-83 |-reserved- 00 —| 
84 |PM Capability Status 00 |RW | 
85-FF |-reserved- 00 — 
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| Offset |Configuration Space Header | Default |Acc| |Function Control | Default |Acc| 
1-0 |Vendor ID 1106 | RO| |Function Control 1 09 |RW | 
3-2 |Device ID 3177 __| RO| |Function Control 2 0D |RW | 
5-4 |Command 0087 | RW| 
7-6 [Status 0200 | WC [Serial IRO, LPC & PC/PCI Control| Default |Acc| 
8 _|Revision ID nn | RO | |Serial IRQ & LPC Control 00 |RW| 
9 _|Programming Interface 00 | RO | PC/PCI DMA Control 00 | RW | 
A __[Sub Class Code 01 | RO | 
B___|Base Class Code 06 | RO | |Plug and Play Control | Default | Acc} 
C __|-reserved- (cache line size) 00 | — | |PCI Interrupt Polarity 00 |RW| 
D _|-reserved- (latency timer) 00 — |PnP Routing for PCI INTA 00 |RW| 
E [Header Type 80 _| RO| PnP Routing for PCI INTB-C 00 [RW] 
F [Built In Self Test (BIST) 00 RO | PnP Routing for PCI INTD 00 |RW, 
10-27 |-reserved- (base address registers) 00 | — | 
28-2B |-reserved- (unassigned) 00 — GPIO and Miscellaneous Control Default | Acc 
2D-2C|Sub Vendor ID 00 [RO Miscellaneous Control 0 40 [RW 
2F-2E [Sub Device ID 00 | RO| Miscellaneous Control 1 00 [RW] 
30-33 |-reserved- (expan. ROM base addr) 00 —| DMA Bandwidth Control 00 /RW, 
34-3B |-reserved- (unassigned) 00 =| Miscellaneous Control 2 00 |RW, 
3C__|-reserved- (interrupt line) 00 — 
3D__|-reserved- (interrupt pin) 00 = Programmable Chip Select Control | Default | Acc 
3E__|-reserved- (min gnt) 00 ene PCSO# I/O Port Address 0000 |RW, 
3F __|-reserved- (max lat) 00 = PCS 1# I/O Port Address 0000 |RW, 
PCS2# I/O Port Address 0000 |RW 
Configuration Space PCI-to-ISA Bridge-Specific Registers PCS3# I/O Port Address 0000 [RW] 
Offset ISA Bus Control Default_[Ace CSE Poe ee 
AQ (ISA Bus Control 090 IRWI |PCS[3-2]# I/O Port Address Mask 00 RW | 
41 |BIOS ROM Decode Control 00 RW |Programmable Chip Select Control 00 |RW | 
42 _|Line Buffer Control 00 [RW] euipuL Sonus i 
43 |Delay Transaction Control 00 RW | | reserved- 00 _ 
44-47 |-reserved- 00 i— i i 
48 |Read Pass Write Control 00 RW | |Miscellaneous : | Default | Acc| 
49 |CCA Control 00 Rw [ISA Positive Decoding Control | 00 |RW| 
AAD reserved: 00 r—__ HSA Positive Decoding Control 2 00 |RW| 
[ISA Positive Decoding Control 3 00 |RW| 
| Offset [Miscellaneous Control | Default | Acc 52: Pestle Devodie Conmols a ew 
|_4C_|IDE Interrupt Routing [00 [RW pb Vendoe TD Backend! oe ew 
Ai. peeved: 00 | | |Sub Device ID Backdoor 00 RW | 
4E_|Internal RTC Test Mode 00 [RW] poses LU | 
4F_|PCI Bus & CPU Interface Control 00 [RW] PEE TRUDE Test domobmmey... i: 00. RW 
IDE / USB Test (do not program) 00 | RW, 
PLL Test (do not program) 00 |RW, 
I/O Pad Control 00 | RW, 
-reserved- 00 || 
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| Offset [Power Management | Default |Acc| | Offset [System Management Bus | Default | Acc 
80 |General Configuration 0 00 [RW] |D1-D0 [SMBus I/O Base (16 Bytes) 0001 =| RW 
81 |General Configuration 1 04 |RW| D2__|SMBus Host Configuration 00 RW | 
82 |ACPI Interrupt Select 00 |RW | D3 _|SMBus Host Slave Command 00 | RW, 
83 ___|-reserved- 00 | D4_ |SMBus Slave Address Shadow Port 1 00 | RW) 
85-84 |Primary Interrupt Channel 0000 | RW| D5 __|SMBus Slave Address Shadow Port 2 00 | RW) 
87-86 |Secondary Interrupt Channel 0000 |RW| D6 _|SMBus Revision ID nn | RO. 
8B-88 |Power Mgmt I/O Base (256 Bytes) 0000 0001 | RW] D7-DF |-reserved- 00 | 
8C__|Host Bus Power Mgmt Control 00 | RW) 
8D__|Throttle / Clock Stop Control 00  |RW| Configuration Space General Purpose I/O Registers 
eas -reserved- __00 | —) [Offset |General Purpose I/O | Default | Ace 
93-90 |GP Timer Control 0000 0000 | RW, | EO |GPI Inversion Control | 00 | RW | 
oe Eaves Wie Eon) 00 __|RW] | EI _|GPISCI/SMI Select 00 [RW] 
95 {Miscellaneous Control 00 [RW] [389489 |-reserved- 00 r__ | 
96  |Power On / Reset Control 00 | RW) E4_ |GPO Pin Select 00 Rw | 
at eee: 00 _|—| | E5_|GPIO W/O Select | - 00 [RW] 
98 |GP2/ GP3 Timer Control 00 | RW) E6 |GPIO I/O Select 2 00 RW. 
99 _|GP2 Timer 00 RW | E7__|GPO Output Type 00 [RW 
|_9A |GP3 Timer 00 RW] E8-FF |-reserved- 00 i | 
| 9B-AO |-reserved- | 00 |— — 
Al [Write value for Offset 9 (Prog Intfc) _| 00 |WO| 
A2 [Write value for Offset A (Sub Class) | 00 |WO| 
| A3 [Write value for Offset B (Base Class) | 00 |wO 
| A4-BF |-reserved- | 00 | — | 
| C3-CO [Power Management Capability [0002 0001 | RO | 
| C7-C4 [Power Management Capability CSR | 0000 0000 | RW | 
| C8-CF |-reserved- 00 — 
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Offset |Basic Control / Status Registers Default |Acc| |Offset|System Management Bus | Default | Acc} 
1-0 |Power Management Status 0000 | WC| |SMBus Host Status | 00 [WC 
3-2 |Power Management Enable 0000 | RW| 1 _|SMBus Slave Status | 00 [RW | 
5-4 _|Power Management Control 0000 | RW| 2 _|SMBus Host Control | 00 |RW| 
6-7 _|-reserved- 00 | — | 3 _|SMBus Host Command 00 | RW, 
B-8 |Power Management Timer 0000 0000 | RW | 4 _|SMBus Host Address 00 | RW, 
C-F |-reserved- 00 | — | 5 _|SMBus Host Data 0 00 | RW, 

—_— 6  |SMBus Host Data 1 00 | RW, 

Offset |Processor Registers Default | Acc 7 _|SMBus Block Data 00 | RW | 

13-10 |Processor and PCI Bus Control 0000 0000 | RW | 8 |SMBus Slave Control 00 | RW, 

14 |Processor LVL2 00 | RO | 9 |SMBus Shadow Command 00 |RO| 
15 |Processor LVL3 00 |RO| A-B_|SMBus Slave Event 0000 |RW| 
16-1F |-reserved- 00 | C-D |SMBus Slave Data 0000 _| RO| 
E __|-reserved- 00 | — 

Offset |General Purpose Registers Default | Acc F {SMBus GPIO Slave Address 00 RW 

21-20 |General Purpose Status 0000 | WC . . . . 

23-22 |General Purpose SCI Enable 0000 |RW| System Management Bus Command Codes 

25-24 |General Purpose SMI Enable 0000 | RW| Code [System Management Bus Default | Acc. 

26-27 |-reserved- 2 00__|SMBus GPIO Slave Input Data — [RO 

i 01 |SMBus GPIO Slave Output Data 00 RW 
| Offset Generic Registers Default _| Acc| 02 |SMBus GPIO Slave Polarity Inversion |__FO [RW 
[oa eer eae 0000 _|WC! | 03_ [SMBus GPIO Slave I/O Configuration | __FF [RW] 
|2B-2A|Global Enable 0000 | RW| oS 
|2D-2C|Global Control 0010 RW | 

2E _|-reserved- 00 — | 
2F |SMI Command | 00 | RW | 
33-30 |Primary Activity Detect Status | 0000 0000 | WC| 
| 37-34 |Primary Activity Detect Enable | 0000 0000 | RW | 
| 3B-38 |GP Timer Reload Enable | 0000 0000 | RW | 
| 3C-3F |-reserved- 00 — 
Offset |General Purpose I/O Registers Default | Acc] 
40 __|Extended I/O Trap Status 00 [WC 
41 __|-reserved- 00 |— | 
42 _|Extended I/O Trap Enable 00 |RW| 

43-44 |-reserved- 00 | 
45 |SMI/IRQ/ Resume Status 00 | RO | 

46-47 |-reserved- 00 | — | 

4B-48 |GPI Port Input Value input | RO} 

4F-4C |GPO Port Output Value FFFFCFFF | RW, 

50 |GPI Pin Change Status 00 /RW| 
51 |-reserved- 00 | 
52. _|GPI Pin Change SCI/SMI Select 00 | RW | 

53-57 |-reserved- 00 | — 

59-58 |I/O Trap PCI I/O Address 0000 {RO 
5A_ {I/O Trap PCI Command / Byte Ena 00 | RO | 
5B _|-reserved- 00 | 
5C__|CPU Performance Control 00 | RW) 

5D-FF |-reserved- 00 |— | 
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Configuration Space IDE-Specific Registers (continued) 


Offset |Configuration Space Header Default | Acc Offset |Configuration Space IDE Registers | Default | Acc 
1-0 |Vendor ID 1106 | RO] 53-50 |UltraDMA Extended Timing Control | 07070707 | RW | 
3-2 |Device ID 0571 | RO| 54 |UltraDMA FIFO Control 04 | RW, 
5-4 |Command 0080 =| RO| 55. |IDE Clock Gating 00 | RW, 
7-6 |Status 0290 |RW| 56-5F |-reserved- 00 | — | 

8 _|Revision ID nn | RO | 61-60 |IDE Primary Sector Size 0200 =| RW| 

9 |Programming Interface 85 [RW] 62-67 |-reserved- 00 || 

A__ {Sub Class Code 01 | RO| 69-68 |IDE Secondary Sector Size 0200 =| RW| 
B___|Base Class Code 01 RO 69-6F |-reserved- 00 || 
C-F |-reserved- 00 | — | 70 |IDE Primary Status 00 | RW, 
13-10 |Base Address — Pri Data / Command _| 000001F1 | RW| 71 |IDE Primary Interrupt Control 01 | RW, 

| 17-14 |Base Address — Pri Control / Status _ | 000003F5 | RW| 72-77 |-reserved- 00 | — | 
| 1B-18 |Base Address — Sec Data / Command | 00000171 |RW/| 78 _|IDE Secondary Status 00 |RW| 
| 1F-1C|Base Address — Sec Control / Status | 00000375 |RW|/ | 79 {IDE Secondary Interrupt Control 01 | RW | 
| 23-20 |Base Address — Bus Master Control |0000CC01;/RW| =| 7A-7F|-reserved- | 00 |— | 
| 24-2B |-reserved- (unassigned) 00 — | 83-80 |IDE Primary S/G Descriptor Address | 0000 0000 | RW | 
|2D-2C|Sub Vendor ID 0000 RO| | 84-87 |-reserved- | 00 |— | 
| 2F-2E |Sub Device ID 0000 RO| | 8B-88 |IDE Secondary S/G Descriptor Addr_| 0000 0000| RW | 
| 30-33 |-reserved- (expan ROM base addr) 00 — | 8C-BF|-reserved- | 00 =] 
| 34 |Capability Pointer CO RO|  |C3-CO|Power Management Capabilities [0002 0001 | RO | 
| 35-3B |-reserved- (unassigned) 00 —| C7-C4 |Power State | 0000 0000 | RW | 
3C_|Interrupt Line OE RO| — |C8-CF}-reserved- 00 || 
3D _|Interrupt Pin 00 RO | 
3E |Minimum Grant 00 RO | Offset |IDE Back Door Registers | Default | Acc] 
3F |Maximum Latency 00 | RO| DO_ |Back Door — Revision ID 06 | RW, 
D1_|-reserved- 00 || 

D3-D2|Back Door — Device ID 0571 =|RW| 

D5-D4|Back Door — Sub Vender ID 0000 | RW 

Configuration Space IDE-Specific Registers D7-D6|Back Door — Sub Device ID 0000 [RW| 

Offset |Configuration Space IDE Registers | Default |Acc| | D8-F5|-reserved- 00 | 
40__|IDE Chip Enable 00 | RW] F6 |IDE New Revision ID 07 [RO 
41 _ |IDE Configuration I 00 | RW, F7-FF |-reserved- 00 = 
42 |IDE Configuration II 00 | RW, a 
43 _|IDE FIFO Configuration OA |RW| 
44 IDE Miscellaneous Control 1 08 |RW| 1/0 Registers - IDE Controller (SFF 8038 v1.0 Compliant 
45 |IDE Miscellaneous Control 2 10 [RW] | Offset IDE I/O Revisters | Default | Ace 
46 |IDE Miscellaneous Control 3 CO RW) [9 | Primary Channel Command | 00 Rw | 

4B-48 |IDE Drive Timing Control A8A8A8A8/ RW | i Secon 00 ies, 
AC IDE Address Setup Time FE Rw 2 {Primary Channel Status 00 WC| 
4D _|-reserved- (do not program) 00 | RW, ae eee 00 -__ 
4E Sec Non-1F0 Port Access Timing Bo |RW. 4-7 |Primary Channel PRD Table Addr __| 00. |IRWI 
4F _|Pri Non-1F0 Port Access Timing Bo | RW 8 [Secondary ChannelCommand | _00 [RW 

9 _|-reserved- 00 =| 

A__ |Secondary Channel Status 00 WC 

B __|-reserved- 00 |_| 

C-F_ |Secondary Channel PRD Table Addr 00 |RW) 
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Function 6 Configuration Space MC97 Header Registers 


Offset |Configuration Space Header Default | Acc Offset |Configuration Space Header Default | Acc| 
1-0 |Vendor ID 1106 | RO] 1-0 |Vendor ID 1106 | RO] 
3-2 |Device ID 3059 =| RO| 3-2 _|Device ID 3068 | RO| 
5-4 |Command 0000 |RW| 5-4 |Command 0000 |RW| 
7-6 [Status 0210 RO | 7-6 [Status 0200 RO | 

8 _|Revision ID 50 RO | 8 _|Revision ID 70 RO | 

9 _|Programming Interface 00 RO | 9 _|Programming Interface 00 RO | 

A__[Sub Class Code 01 RO | A __[Sub Class Code 80 RO | 
| B_ |Base Class Code 04 RO| | B_ {Base Class Code 07 RO | 
| C-F |-reserved- | 00 |—| | CF |-reserved- | 00 | — | 
| 13-10 |Base Address 0 - SGD Control/Status | 0000 0001 | RW | 13-10 |Base Address 0 - SGD Control/Status | 0000 0001 | RW | 
| 17-14 |Base Address 1 (reserved) {0000 0000| — |__| 17-14 |Base Address 1 (reserved) | 0000 0000 | — | 
| 1B-18 |Base Address 2 (reserved) {0000 0000| — |__| 1B-18 |Base Address 2 (reserved) | 0000 0000 | — | 
| 1F-1C|Base Address 3 (reserved) | 0000 0000 | — | 1F-1C |Base Address 3 (reserved) | 0000 0000 | — | 
| 23-20 |Base Address 4 (reserved) [0000 0000 | — | 23-20 |Base Address 4 (reserved) | 0000 0000 | — | 

27-24 |Base Address 5 (reserved) 0000 0000 | — | 27-24 |Base Address 5 (reserved) 0000 0000 | — | 

28-29 |-reserved- 00 | — | 28-29 |-reserved- 00 | — | 

2F-2C |Subsystem ID / SubVendor ID 0000 0000 | RW] 2F-2C |Subsystem ID / SubVendor ID 0000 0000 | RW] 

33-30 |Expansion ROM (reserved) 0000 0000 | — | 33-30 |Expansion ROM (reserved) 0000 0000 | — | 
34 |Capture Pointer Co [RW] 34 |Capture Pointer DO [RW] 

35-3B |-reserved- 00 | — | 35-3B |-reserved- 00 | — | 
3C__|Interrupt Line 00 [RW] 3C__|Interrupt Line 00 [RW] 
3D__|Interrupt Pin 03 | RO| 3D {Interrupt Pin 03 | RO| 
3E_ |Minimum Grant 00 | RO| 3E_ |Minimum Grant 00 | RO| 
3F |Maximum Latency 00 | RO| 3F |Maximum Latency 00 | RO| 

Configuration Space Audio Codec-Specific Registers Configuration Space Modem Codec-Specific Registers 

Offset |Audio Codec Link Control Default [Acc] [Offset Modem Codec Link Control Default [Acc] 
40 |AC-Link Interface Status 00 | RO | 40 |AC-Link Interface Status 00 | RO | 
41 |AC-Link Interface Control 00 | RW, 41 |AC-Link Interface Control 00 | RW, 
42 |Function Enable 00 | RW) 42 |Function Enable 00 | RO | 
43 __|-reserved- 00 | — | 43 ___|-reserved- 00 | — | 
44 |MC97 Interface Control 00 | RO| 44 |MC97 Interface Control 00 | RW, 

45-47 |-reserved- 00 | — | 45-47 |-reserved- 00 | — | 
48 |Value Change Rate Control 00 |RW, 48 |Value Change Rate Control 00 | RO | 
49 |S/PDIF Control 00 | RW | 49 |S/PDIF Control 00 |RO| 

4A-BF|-reserved- 00 | — | 4A-CF)-reserved- 00 | — | 

C3-CO|Power Management Capability 0002 0001|RO| |D3-D0|Power Management Capability 0002 0001 | RO 

C7-C4|Power State 0000 0000 | RW | D7-D4|Power State 0000 0000 | RW | 

| C8-FF |-reserved- 00 | — | _ | D8-FF|-reserved- 00 |— | 
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Function 6 I/O Base 0 Registers - MC97 Modem S/G DMA 


Offset |AC97 SGD I/O Registers | Default | Acc Offset |MC97 SGD I/O Registers | Default | Acc 
x0 |SGD Channel x Status 00 [WC 0-7 |-reserved- 00 | — | 
xl |SGD Channel x Control 00 | RW, 8-F_ |-reserved- 00 | — | 
x2 |SGD Channel x Left Volume 3F | RW, 10-17 |-reserved- 00 |_| 
x3__|SGD Channel x Right Volume 3F | RW, 18-1F |-reserved- 00 |_| 

x7-x4 |SGD Channel x Table Pointer Base 0000 0000 | WR 20-27 |-reserved- 00 — 

SGD Channel x Current Address | RD | 28-2F |-reserved- 00 = 
xB-x8 |Stop Index / Data Type / Sample Rate |FFOF FFFF| RW | 30-37 |-reserved- 00 ae 
xF-xC |SGD Channel x Current Count 0000 0000 RO. 38-3F |-reserved- 00 =. 
40 |SGD 3D Channel Status 00 |WC 40 |SGD Read Channel Status 00 |WC 
41 |SGD 3D Channel Control 00 | RW, 41 |SGD Read Channel Control 00 | RW, 
42 |SGD 3D Channel Format 00 | RW, 42 |SGD Read Channel Type 00 |RW, 
43 |SGD 3D Channel Scratch 00 |RW, 43 _|-reserved- 00 — 
47-44 |SGD 3D Channel Table Pointer Base | 0000 0000} WR 47-44 |SGD Read Chan Table Pointer Base {0000 0000} WR 
SGD 3D Channel Current Address | RD | SGD Read Channel Current Address | RD | 
4B-48 |SGD 3D Channel Slot Select FF00 0000/ RW | 4B-48 |-reserved- (Test) 0000 0000 | RO | 
4F-4C |SGD 3D Channel Current Count 0000 0000 | RO 4F-4C |SGD Read Channel Current Count 0000 0000 RO. 
50-5F |-reserved- 00 — 50 |SGD Write Channel Status 00 |WC| 
60__ [SGD Write Channel 0 Status 00 [wc] |_51_|SGD Write Channel Control 00 |RW| 
61 [SGD Write Channel 0 Control 00 | RW | 52 _|SGD Write Channel Type 00 | RW | 
62 |SGD Write Channel 0 Format 00 RW 53__|-reserved- | 00 |—| 
63 |SGD Write Channel 0 Select 00 [RW | 57-54 |SGD Write Channel Table Ptr Base | 0000 0000) WR 
67-64 |SGD Write Channel 0 Table Ptr Base [0000 0000/ WR] | [SGD Write Channel Current Address | | RD | 
SGD Write Channel 0 Current Addr RD | 5B-58 |Reserved (Test) | 0000 0000 | RO | 
| 6B-68 [SGD Write Channel 0 Stop Index __|FF00 0000/RW| | 5F-SC|SGD Write Channel Current Count _[0000 0000[ RO 
| 6F-6C|SGD Write Channel 0 Current Count [0000 0000|RO| | 60-7F |-reserved- 00 | — | 
70 |SGD Write Channel | Status 00 [WC 
71. |SGD Write Channel | Control 00 |RW, 
72  |SGD Write Channel | Format 00 | RW, 
73 |SGD Write Channel | Select 00 | RW) 
77-74 |SGD Write Channel | Table Ptr Base | 0000 0000) WR 
SGD Write Channel 1 Current Addr | RD | 

7B-78 |SGD Write Channel 1 Stop Index FF00 0000/ RW | 

TF-7C |SGD Write Channel 1 Current Count |0000 0000 RO. 

Offset |AC97 / Audio Codec I/O Registers | Default | Acc| Offset |AC97 / Modem Codec I/O Registers| Default | Acc| 

83-80 |AC97 Controller Command / Status _ | 0000 0000 | RW | 83-80 |AC97 Controller Command / Status _ | 0000 0000 | RW | 

87-84 |SGD Global IRQ Shadow [0000 0000 | RO_ 87-84 |SGD Global IRQ Shadow [0000 0000 | RO | 

8B-88 |Modem Codec GPI Intr Status / GPIO [0000 0000|RO| | 8B-88 |Modem Codec GPI Intr Status / GPIO | 0000 0000 | WC | 

8F-8C [Modem Codec GPI Interrupt Enable _| 0000 0000 | RO | 8F-8C |Modem Codec GPI Interrupt Enable _|0000 0000 | RW | 
90-9F |Shadow PCI Config Registers 40-4F n/a RO 90-9F |Shadow PCI Config Registers 40-4F n/a RO| 

AO-FF |-reserved- 00 a AO-FF |-reserved- 00 — 
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Configuration Space LAN Device Specific Registers 


Offset |Configuration Space Header Default | Acc Offset |Power Management Default | Acc 
1-0 _|Vendor ID 1106 RO| 40 [Capability ID 01 RO| 
3-2 |Device ID 3065 RO| | 41 |Next Item Pointer 00 RO| 
5-4 |Command 0000 |RO| | 43-42 [Power Management Configuration _| 0002 | RO| 
7-6 |Status 0470 |WC| | 47-44 [Power Management Control / Status _| 0000 0000 | WC 

8 _|Revision ID 40 RO| | 48-FF |-reserved- 00 — 
9 _|Programming Interface 00 RO | 
A__[Sub Class Code 00 RO | 
B__|Base Class Code 00 | RO | 
C__|Cache Line Size 00 |RW| 
D__|Latency Timer 00 |RW| 
E__|Header Type 00 | RO | 
F__|BIST | __00 | RO| 

13-10 |I/O Base Address 0000 0000 | RW | 

17-14 |Memory Base Address 0000 0000 | RW | 

18-27 |-reserved- 00 |_| 

2B-28 |Card Bus CIS Pointer 0000 0000 | RW | 

2C-2F |-reserved- 00 |_| 

33-30 |Expansion ROM Base Address 0000 0000 | RW | 
34 |Capabilities Offset 40 | RO | 

35-3C |-reserved- 00 |_| 
3D _ {Interrupt Pin 01 | RO| 

| 3E-3F |-reserved- 00 | — | 
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I/O Space LAN Registers (continued) 


| Offset |Power Management | Default |Acc| | Offset [Power Management | Default | Acc] 
5-0 [Ethernet Address |RW | 79 |Configuration 1 00 |RW| 
6 _|Receive Control 00 |RW| 7A _ |Configuration 2 00 |RW| 
| 7 |Transmit Control 08 [RW] | 7B [Configuration 3 00 |RW| 
| 8 |Command 0 00 |RW| 7C-7F |-reserved- 00 |—_ 
| 9 |Command 1 00 |RW| 80 _|Miscellaneous | 00 [RW| 
A-B_|-reserved- 00 [=| 81 [Miscellaneous 2 00 |RW| 
| C__ |Interrupt Status 0 00 |RW| 82 |-reserved- 00 |—_ 
D_[Interrupt Status 1 00. | RW] 83 |Sticky Hardware Control 00 /RW, 
E___|Interrupt Mask 0 00 | RW, MII Interrupt Status 00 [WC 
F {Interrupt Mask 1 00 RW, 00 | — | 
17-10 |Multicast Address -RW| 00. | RW 
1B-18 |Receive Address | RW | 00 = 
1F-1C |/Transmit Address RW, 0000 | RW| 
23-20 |Receive Status | 0000 0000 | RW | 00. [| — 
| 27-24 |Receive Data Buffer Control | 0000 0000 | RO | 8F [Flash Write Data Output 00 =| RW 
| 2B-28 |Receive Data Buffer Start Address | |RO| 90 [Flash Read / Write Command 00 |RW| 
| 2F-2C |Receive Data Buffer Branch Address | RO| 91 |Flash Write Data Input 00 RO| 
30-3F |-reserved- | 00 | — 92 |-reserved- 00 — | 
[ 43-40 [Transmit Status [0000 0000 [RW | 93 _|Flash Checksum 00__|RW| 
| 47-44 [Transmit Data Buffer Control [0000 0000|RO| | 95-94 [Suspend Mode MII Address 0000 | RW 
| 4B-48 [Transmit Data Buffer Start Address _| |RO| 96 [Suspend Mode PHY Address 00 |RW| 
4F-4C |Transmit Data Buffer Branch Addr |RO_ 97 |-reserved- | 00 [— | 
50-6B |-reserved- 00 — 99-98 |Pause Timer 0000 |RW| 
6C_|PHY Address 01. [RW| | 9A_ [Pause Status 00 [RWI 
6D _ |MII Status 13 RW] 9B _ |-reserved- 00 ==) 
6E_ |Buffer Control 0 00 | RW, 9D-9C |Soft Timer 0 0000 | RW| 
6F |Buffer Control 1 00 | RW) OF-9E |Soft Timer 1 0000 | RW, 
70 __|MII Management Port Command 00 = |RW|_ | A0/A4/Wake On LAN Control Set / Clear 00/00 |RW, 
71 {MII Management Port Address 81 | RW, A1/AS5 |Power Configuration Set / Clear | 00/00 |RW| 
73-72 |PHY Data 0000 |RW, | A2/A6 |-reserved- (do not program) | 00/00 | — | 
| 74 [EEPROM Command / Status 00 RW| | A3/A7 [Wake On LAN Config Set / Clear | 00/00 |RW, 
| 75-77 |-reserved- 00 —|_ |A8-AF]-reserved- | — 100) — 
78 _|EEPROM Control | 00 |RW!} ‘| B3-B0 [Pattern CRC 0 [0000 0000 | RW | 
| B7-B4 [Pattern CRC 1 [0000 0000 | RW | 
BB-B8 |Pattern CRC 2 0000 0000 | RW | 
ERC Puc RC] [pan 00 
CF-CO |Byte Mask 0 0000 0000 | RW, 
DF-DO|Byte Mask 1 0000 0000 | RW | 
EF-EO |Byte Mask 2 0000 0000 | RW | 
FF-FO |Byte Mask 3 0000 0000 | RW | 
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Legacy I/O Ports 


This group of registers includes the DMA Controllers, 
Interrupt Controllers, and Timer/Counters as well as a number 
of miscellaneous ports originally implemented using discrete 
logic on original PC/AT motherboards. All of the registers 
listed are integrated on-chip. These registers are implemented 
in a precise manner for backwards compatibility with previous 
generations of PC hardware. These registers are listed for 
information purposes only. Detailed descriptions of the 
actions and programming of these registers are included in 
numerous industry publications (duplication of that 
information here is beyond the scope of this document). All 
of these registers reside in I/O space. 
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7-6 Reserved o..eeeeeceeeeseeseserereeeeees always reads 0) 

5 = Timer/Counter 2 Output..........0 cee eeeeeeeeee RO 

This bit reflects the output of Timer/Counter 2 
without any synchronization. 

4 = Refresh Detected... eee cece eeneeereeeees RO 
This bit toggles on every rising edge of the ISA bus 
REFRESH# signal. 

3-2 FRESCEVER:  seesnucsseeseedesvsceasseescedeatesses RW, default=0 
ft. ‘Speaker Enable jo.cccsccssvcsccsesscesenscscesesstacsscssescceays RW 
OF, Disables iocscssccsadesas sisesscevtascavsceasttestvesvases default 

1 Enable Timer/Ctr 2 output to drive SPKR pin 
0 Timer/Counter 2 Enable .......0..0000 ee RW 
OF Disable sucess: ceseescasszsevecewvascasedensareeteeeats default 

1 Enable Timer/Counter 2 

Port 92h - System Control.............cssrsssrssscsssssssscssscssoess RW 


7-6 Hard Disk Activity LED Status 
O- OR i diihachasnein Sistas anise default 
1-3 On 
5-4 Reserved ow... eeeeeeerereeeees always reads 0) 
3. Power-On Password Bytes Inaccessable...default=0 
Z Reserved —av.cesesiecitvarisesesszesseeeaveesecaes always reads 0) 
1 A20 Address Line Enable 


sake default 


Q A20 disabled / forced 0 (real mode) 
1 A20 address line enabled 
High Speed Reset 
0 Normal 
1 Briefly pulse system reset to switch from 
protected mode to real mode 
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Keyboard Controller I/O Registers 


The keyboard controller handles the keyboard and mouse 
interfaces. Two ports are used: port 60 and port 64. Reads 
from port 64 return a status byte. Writes to port 64h are 
command codes (see command code list following the register 
descriptions). Input and output data is transferred via port 60. 


A “Control” register is also available. It is accessable by 
writing commands 20h / 60h to the command port (port 64h); 
The control byte is written by first sending 60h to the 
command port, then sending the control byte value. The 
control register may be read by sending a command of 20h to 
port 64h, waiting for “Output Buffer Full” status = 1, then 
reading the control byte value from port 60h. 


Traditional (non-integrated) keyboard controllers have an 
“Input Port” and an “Output Port” that control pins dedicated 
to specific functions. In the integrated version, connections 
are hard wired as listed below. Outputs are “open-collector” 
so to allow input on one of these pins, the output value for that 
pin would be set high (non-driving) and the desired input 
value read on the input port. These ports are defined as 
follows: 


Bit Input Port 
0 Keyboard Data In 


1 Mouse Data In 


Output Port 
System Reset (1 = Execute Reset) 


Gaste A20 (1 = A20 Enabled) 
Mouse Data Out 

Mouse Clock Out 

Keyboard Clock Out 
Keyboard Data Out 

Test Port 

Keyboard Clock In 

Mouse Clock In 


= 
-*- 


Hardwired Internal Connections 
Keyboard Data Out (Open Collector) <=> Keyboard Data In 
Keyboard Clock Out (Open Collector) <=> Keyboard Clk In 


Mouse Data Out (Open Collector) <=> Mouse Data In 
Mouse Clock Out (Open Collector) <=> Mouse Clock In 


Keyboard OBF Interrupt => IRQ1 
Mouse OBF Interrupt => IRQ12 


Input / Output / Test Port Command Codes 
COh transfers input port data to the output buffer. 


DOh copies output port values to the output buffer. 
EOh transfers test input port data to the output buffer. 


The above definitions are provided for reference only as actual 
keyboard and mouse control is no longer performed bit-by bit 
using the above ports but controlled directly by keyboard / 
mouse controller internal logic. Data is sent and received 
using the command codes listed on the following page. 


Port 60 - Keyboard Controller Input Buffer.................. WO 


Only write to port 60h if port 64h bit-1 = 0 (1=full). 


Port 60 - Keyboard Controller Output Buffer................ RO 


Only read from port 60h if port 64h bit-O = 1 (O=empty). 


Port 64 - Keyboard / Mouse Status ............cccccccssssssssssseees RO 


7 ‘Parity Error 
0 No parity error (odd parity received)..... default 
1 Even parity occurred on last byte received 
from keyboard / mouse 
6 General Receive / Transmit Timeout 


OM UNO CL OP sess cccodczevendacecceesstedantieeccees ces ecus default 
1 Error 

5 Mouse Output Buffer Full 
0 Mouse output buffer empty... default 


1 Mouse output buffer holds mouse data 
4 Keylock Status 


0 Locked 
1 Free 
3. Command / Data 
QO Last write was data write ..............ceeee default 


1 Last write was command write 

2 System Flag 
O Power-On Default... ee eeeeeeeeeeeeee default 
1 Self Test Successful 

1 Input Buffer Full 
0 Input Buffer Empty... ee default 
1 Input Buffer Full 

0 Keyboard Output Buffer Full 
0 Keyboard Output Buffer Empty ............ default 
1 Keyboard Output Buffer Full 


KBC Control Register .......... R/W via Commands 20h/60h 


To RSQCRVEd — . sesecisenssciseiiazstscceaesenticarstace always reads 0) 
6 PC Compatibility 
Q Disable scan conversion 
1 Convert scan codes to PC format; convert 2- 
byte break sequences to 1-byte PC-compatible 


break COES .......cceececccceccceccceesceesceeeeeeeeess default 
5 Mouse Interface 
OW. Ena Dl scccssctics Seazcssecessasassesienccenteavedcaspebes default 
1 Disable 
4 Keyboard Interface 
1). Emad Osis: f52035cesectsgeeioesdecciestageccesecucssactsnee default 
1 Disable 
3 Reserved ou... eeeeseeseeeeeees always reads 0) 


2. System Plage sssvessccisscstssceasiccaud tess testieeieis: default=0 
This bit may be read back as status register bit-2 
1 Mouse Interrupts 
O Disablezicniehscierah dees wise default 
1 Enable - Generate interrupt on IRQ12 when 
mouse data comes into output buffer 
0 Keyboard Interrupts 
O: Disable ..cvcticcsssassdscieeperteevecteuesceneeasants default 
1 Enable - Generate interrupt on IRQI when 
output buffer has been written. 
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Port 64 - Keyboard / Mouse CommanG...........scsseessesseees WO 


This port is used to send commands to the keyboard / mouse 


controller. 


The command codes recognized by the VT8235 


are listed in the table below. 


Table 8. Keyboard Controller Command Codes 


Code 
20h 
21-3Fh 
60h 
61-7Fh 
Alh 
A4h 


A7h 


A&h 
A9h 


D4h 
E0h 


Exh 


Fxh 


Keyboard Command Code Description 
Read Control Byte (next byte is Control Byte) 


Read SRAM Data (next byte is Data Byte) 

Write Control Byte (next byte is Control Byte) 
Write SRAM Data (next byte is Data Byte) 

Output Keyboard Controller Version # 

Test if Password is installed 

(always returns Fh to indicate not installed) 
Disable Mouse Interface 

Enable Mouse Interface 

Mouse Interface Test (puts test results in port 60h) 
(value: O=OK, 1=clk stuck low, 2=clk stuck high, 
3=data stuck lo, 4=data stuck hi, FF=general error) 
KBC self test (returns 55h if OK, FCh if not) 
Keyboard Interface Test (see A9h Mouse Test) 
Disable Keyboard Interface 

Enable Keyboard Interface 

Return Version # 

Read Input Port (read input data to output buffer) 
Poll Input Port (read Mouse Data In 

continuously to status bit 5 

Unblock Mouse Output (use before D1 to change 
active mode) 

Reblock Mouse Output (protection mechanism 

for D1) 

Read Mode (output KBC mode info to port 60 
output buffer: bit-O=0 if ISA, 1 if PS/2) 

Read Output Port (copy output port values 

to port 60) 

Write Output Port (data byte following is written to 
keyboard output port as if it came from keyboard) 
Write Keyboard Output Buffer & clear status bit-5 
(write following byte to keyboard) 

Write Mouse Output Buffer & set status bit-5 (write 
following byte to mouse; put value in mouse input 
buffer so it appears to have come from the mouse) 
Write Mouse (write following byte to mouse) 
Read Keyboard Clock In and Mouse Clock In 
(return in bits 0-1 respectively of response byte) 
Set Mouse Clock Out per command bit 3 

Set Mouse Data Out per command bit 2 

Set Gate A20 per command bit 1 

Pulse Mouse Clock Out low for 6usec per cmd bit 3 
Pulse Mouse Data Out low for 6usec per cmd bit 2 
Pulse Gate A20 low for 6usec per command bit | 
Pulse System Reset low for 6usec per cmd bit 0 


All other codes not listed are undefined. 
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DMA Controller I/O Registers 


Ports 00-0F - Master DMA Controller 


Channels 0-3 of the Master DMA Controller control System 
DMA Channels 0-3. There are 16 Master DMA Controller 
registers: 


I/O Address Bits 15-0 


Register Name 


0000 0000 000x 0000 Ch0 Base/ Current Address RW 
0000 0000 000x 0001 Ch0 Base/ Current Count RW 
0000 0000 000x 0010 Ch1 Base/ Current Address RW 
0000 0000 000x 0011 Ch1 Base/ Current Count RW 
0000 0000 000x 0100 Ch2 Base/ Current Address RW 
0000 0000 000x 0101 Ch2 Base/ Current Count RW 
0000 0000 000x 0110 Ch3 Base/ Current Address RW 
0000 0000 000x 0111 Ch3Base/ Current Count RW 
0000 0000 000x 1000 = Status / Command RW 
0000 0000 000x 1001 Write Request wo 
0000 0000 000x 1010 Write Single Mask wo 
0000 0000 000x 1011 Write Mode wo 
0000 0000 000x 1100 Clear Byte Pointer F/F wo 
0000 0000 000x 1101 Master Clear WO 
0000 0000 000x 1110 Clear Mask wo 
0000 0000 000x 1111 R/W All Mask Bits RW 


Ports C0-DF - Slave DMA Controller 


Channels 0-3 of the Slave DMA Controller control System 
DMA Channels 4-7. There are 16 Slave DMA Controller 


registers: 

I/O Address Bits 15-0 Register Name 

0000 0000 1100 000x =Ch4 Base / Current Address RW 
0000 0000 1100 001x = Ch4Base/ Current Count RW 
0000 0000 1100 010x =Ch5 Base/ Current Address RW 
0000 0000 1100 011x = Ch5 Base/ Current Count RW 
0000 0000 1100 100x =Ch6 Base/ Current Address RW 
0000 0000 1100 101x = Ch6 Base/ Current Count RW 
0000 0000 1100 110x =Ch7 Base/ Current Address RW 
0000 0000 1100 111x §Ch7 Base / Current Count RW 
0000 0000 1101 000x Status / Command RW 
0000 0000 1101 001x Write Request wo 
0000 0000 1101 010x Write Single Mask wo 
0000 0000 1101 011x Write Mode wo 
0000 0000 1101 100x Clear Byte Pointer F/F wo 
0000 0000 1101 101x Master Clear wo 
0000 0000 1101 110x Clear Mask wo 
0000 0000 1101 111x Read/Write All Mask Bits wo 


Note that not all bits of the address are decoded. 


The Master and Slave DMA Controllers are compatible with 
the Intel 8237 DMA Controller chip. Detailed description of 
8237 DMA controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Ports 80-8F - DMA Page Registers 

There are eight DMA Page Registers, one for each DMA 
channel. These registers provide bits 16-23 of the 24-bit 
address for each DMA channel (bits 0-15 are stored in 
registers in the Master and Slave DMA Controllers). They are 
located at the following I/O Port addresses: 


I/O Address Bits 15-0 Register Name 


0000 0000 1000 0111 Channel 0 DMA Page (M-0)......... RW 
0000 0000 1000 0011 Channel 1 DMA Page (M-1)......... RW 
0000 0000 1000 0001 Channel 2 DMA Page (M-2)......... RW 
0000 0000 1000 0010 = =Channel 3 DMA Page (M-3)......... RW 
0000 0000 1000 1111 Channel 4 DMA Page (S-0)........... RW 
0000 0000 1000 1011 Channel 5 DMA Page (S-1)........... RW 
0000 0000 1000 1001 Channel 6 DMA Page (S-2)........... RW 
0000 0000 1000 1010 Channel 7 DMA Page (S-3) .......... RW 


DMA Controller Shadow Registers 

The DMA Controller shadow registers are enabled by setting 
function 0 Rx77 bit 0. If the shadow registers are enabled, 
they are read back at the indicated I/O port instead of the 
standard DMA controller registers (writes are unchanged). 


Port 0 —Channel 0 Base Address ...........ccsssssssssrcsesessseees 
Port 1 —Channel 0 Byte Count ..............cccccccccsscssscssscsssseees 
Port 2 —Channel 1 Base Address .... 
Port 3 —Channel 1 Byte Count ..............cccccccccsscssscssscsssseees 
Port 4 —Channel 2 Base Adres ...........cccccssccssesssesssceees 
Port 5 —Channel 2 Byte Count .............cccccccccsscssscssscsssseees 
Port 6 —Channel 3 Base ACLs ...........ssccsssssssssssesessseees 


Port 7 —Channel 3 Byte Count ............cccccccccccssccsscssseeseseees 


Port C4 —Channel 5 Base Address ba 
Port C6 —Channel 5 Byte Count ..............ccccccccsscssscessceees 
Port C8 —Channel 6 Base Address 
Port CA —Channel 6 Byte Count ............ccccccccosssesssessseeees 
Port CC —Channel 7 Base Address.... 
Port CE —Channel 7 Byte Count .............ccccccscssscesssessceees 
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Interrupt Controller I/O Registers 


Ports 20-21 - Master Interrupt Controller 

The Master Interrupt Controller controls system interrupt 
channels 0-7. Two registers control the Master Interrupt 
Controller. They are: 


I/O Address Bits 15-0 Register Name 


0000 0000 001x xxx0 Master Interrupt Control 
0000 0000 001x xxx1_ = Master Interrupt Mask 


RW 
RW 


Note that not all bits of the address are decoded. 


The Master Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 


Ports A0-A1 - Slave Interrupt Controller 

The Slave Interrupt Controller controls system interrupt 
channels 8-15. The slave system interrupt controller also 
occupies two register locations: 


I/O Address Bits 15-0 Register Name 
0000 0000 101x xxx0 = Slave Interrupt Control 
0000 0000 101x xxx1_ —_ Slave Interrupt Mask 


RW 
RW 


Note that not all address bits are decoded. 


The Slave Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting 
function 0 Rx47[4]. If the shadow registers are enabled, they 
are read back at the indicated I/O port instead of the standard 
interrupt controller registers (writes are unchanged). 


Reserved 
OCW3 bit 2 (POLL) 
OCW3 bit 0 (RIS) 
OCW3 bit 5 (SMM) 
OCW2 bit 7 (R) 
ICW4 bit 4 (SFNM) 
ICW4 bit 1 (AEOD 
ICW1 bit 3 (LTIM) 


7-5 Reserved 
4-0 T7-T3 of Interrupt Vector Address 


Timer / Counter Registers 


Ports 40-43 - Timer / Counter I/O Registers 
There are 4 Timer / Counter registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 010x xx00 Timer / Counter 0 Count RW 
0000 0000 010x xx01 Timer / Counter 1 Count RW 
0000 0000 010x xx10 = =Timer / Counter 2 Count RW 
0000 0000 010x xx11 Timer / Counter Cmd Mode WO 


Note that not all bits of the address are decoded. 


The Timer / Counters are compatible with the Intel 8254 
Timer / Counter chip. Detailed descriptions of 8254 Timer / 
Counter operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


Timer / Counter Shadow Registers 


The following shadow registers are enabled for readback by 
setting function 0 Rx47[4]. If the shadow registers are 
enabled, they are read back at the indicated I/O port instead of 
the standard timer / counter registers (writes are unchanged). 


Port 40 —- Counter 0 Base Count Value (LSB 1° MSB 2")RO 
Port 41 - Counter 1 Base Count Value (LSB 1° MSB 2)RO 
Port 42 - Counter 2 Base Count Value (LSB 1“ MSB 2™)RO 
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CMOS / RTC I/O Registers 


Port 70 - CMOS Address 

7T NMI Disable... cccccssssneeeceeeeeesneee 

QO Enable NMI Generation. NMI is asserted on 
encountering SERR# on the PCI bus. 


1 Disable NMI Generation ..................0 default 

6-0 CMOS Address (lower 128 bytes)... eee RW 

Port 71 - CMOS Dat a,............sccsscsssccssesscsscscsecscsscscseeseers RW 
7-0 CMOS Data (128 bytes) 

Note: Ports 70-71 may be accessed if Device 17 Function 0 


Rx51 bit-3 is set to one to select the internal RTC. If 
Rx51 bit-3 is set to zero, accesses to ports 70-71 will 
be directed to an external RTC. 


Port 74 - CMOS AddTFres ............ssrerssesscssrssresereresenssesees RW 
7-0 CMOS Address (256 bytes)......... ee eeeeeeeeseeeeeeees RW 
Port 75 - CMOS Data. ............rcssrsssssssssssssssssrsssessesssees RW 
7-0 CMOS Data (256 bytes) 
Note: Ports 74-75 may be accessed only if Rx4E bit-3 (Port 
74/75 Access Enable) is set to one to enable port 
74/75 access. 
Note: Ports 70-71 are compatible with PC _ industry- 
standards and may be used to access the lower 128 
bytes of the 256-byte on-chip CMOS RAM. Ports 74- 
75 may be used to access the full on-chip extended 
256-byte space in cases where the on-chip RTC is 
disabled. 
Note: The system Real Time Clock (RTC) is part of the 


“CMOS” block. The RTC control registers are 
located at specific offsets in the CMOS data area (0- 
ODh and 7D-7Fh). Detailed descriptions of CMOS / 
RTC operation and programming can be obtained 
from the VIA VT82887 Data Book or numerous 
other industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in the following table: 
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Offset Description Binary Range BCD Range 


00 Seconds 00-3Bh 00-59h 
01 Seconds Alarm 00-3Bh 00-59h 
02 Minutes 00-3Bh 00-59h 
03 Minutes Alarm 00-3Bh 00-59h 
04 Hours am 12hr: 01-1Ch 01-12h 
pm 12hr: 81-8Ch 81-92h 
24hr: 00-17h 00-23h 
05 Hours Alarm am 12hr: 01-1Ch 01-12h 
pm 12hr: 81-8Ch 81-92h 
24hr: 00-17h 00-23h 
06 Day of the Week Sun=1: 01-07h 01-07h 
07 = Day of the Month 01-1Fh 01-31h 
08 Month 01-0Ch 01-12h 
09 Year 00-63h 00-99h 
OA Register A 
7 UIP Update In Progress 
6-4 DV2-0 Divide (010=ena osc & keep time) 
3-0 RS3-0 Rate Select for Periodic Interrupt 
OB Register B 
7 SET Inhibit Update Transfers 
6 PIE Periodic Interrupt Enable 
5 AIE Alarm Interrupt Enable 
4 UIE — Update Ended Interrupt Enable 
3. SQWE No function (read/write bit) 
2 DM _ Data Mode (0O=BCD, 1=binary) 
1 24/12 Hours Byte Format (0=12, 1=24) 
0 DSE Daylight Savings Enable 
0C Register C 
7  IRQF Interrupt Request Flag 
6 PF Periodic Interrupt Flag 
5 AF Alarm Interrupt Flag 
4 UF — Update Ended Flag 
3-0 0 Unused (always read 0) 
0D Register D 
7 VRT Reads | if VBAT voltage is OK 
6-0 0 Unused (always read 0) 

OE-7C Software-Defined Storage Registers (111 Bytes) 
Offset Extended Functions Binary Range BCD Range 
7D Date Alarm 01-1Fh 01-31h 
7E Month Alarm 01-0Ch 01-12h 
7F Century Field 13-14h 19-20h 


80-FF Software-Defined Storage Registers (128 Bytes) 


Table 9. CMOS Register Summary 
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Keyboard / Mouse Wakeup Index / Data Registers 

The Keyboard / Mouse Wakeup registers are accessed by 
performing I/O operations to / from an index / data pair of 
registers in system I/O space at port addresses 2Eh and 2Fh. 
The registers accessed using this mechanism are used to 


initialize Keyboard / Mouse Wakeup functions at index values 
in the range of EO-EF. 


Keyboard / Mouse Wakeup initialization is accomplished in 
three steps: 

1) Enter initialization mode (set Function 0 Rx51[1] = 1) 

2) Initialize the chip 


a) Write index to port 2Eh 
b) Read / write data from / to port 2Fh 
c) Repeat a and b for all desired registers 


3) Exit initialization mode (set Function 0 Rx51[1] = 0) 


Port 2Eh — Keyboard Wakeup Index .............cccsssesssesseees RW 


7-0 Index Value 
Function 0 PCI configuration space register Rx51[1] must be 
set to | to enable access to the configuration registers. 


Port 2Fh — Keyboard Wakeup Data ............ccccsssssssssssseees RW 


7-0 Data Value 


Keyboard / Mouse Wakeup Registers 


These registers are accessed via the port 2E / 2F index / data 
register pair with Function 0 Rx51[1] = 1 using the indicated 
index values below 


Index E0 — Keyboard / Mouse Wakeup Enable (08h)....RW 


7-5 Reserved ooi..eeeeeeeeeeeseeseeereeeees always reads 0) 


4 Reserved (Do Not Program).................... default = 0 
3. Win98 Keyboard Power Key Wake-up 
0 Disable 
Me Babe sisccccsvsccussasessseceaseaceseccoscesvensdseasoacd default 
2 Password Wake-up 
O: Disable sisiss sect heeeietan Gina eee default 
1 Enable 
1 PS/2 Mouse Wake-up 
O: Disabl@wcsce scsi eet Gales default 
1 Enable 
0 Keyboard Wake-up 
Oe Disable sis cce sees ease eta hale default 
1 Enable 


Index E1 — Keyboard Wakeup Scan Code Set 0 (F0h).. RW 
7-0 Keyboard Wakeup First Scan Code ......... def = FOh 


Index E2 — Keyboard Wakeup Scan Code Set 1 (00h) .. RW 
7-0 Keyboard Wakeup Second Scan Code .....def = 00h 


Index E3 — Keyboard Wakeup Scan Code Set 2 (00h) .. RW 
7-0 Keyboard Wakeup Third Scan Code........ def = 00h 


Index E4 —- Keyboard Wakeup Scan Code Set 3 (00h) .. RW 
7-0 Keyboard Wakeup Fourth Scan Code......def = 00h 


Index E5 — Keyboard Wakeup Scan Code Set 4 (00h) .. RW 
7-0 Keyboard Wakeup Fifth Scan Code......... def = 00h 
Index E6 — Keyboard Wakeup Scan Code Set 5 (00h) .. RW 
7-0 Keyboard Wakeup Sixth Scan Code......... def = 00h 
Index E7 — Keyboard Wakeup Scan Code Set 6 (00h) .. RW 
7-0 Keyboard Wakeup Seventh Scan Code....def = 00h 


Index E8 —- Keyboard Wakeup Scan Code Set 7 (00h) .. RW 
7-0 Keyboard Wakeup Eighth Scan Code...... def = 00h 


Index E9 —Mouse Wakeup Scan Code Set 1 (09h)......... RW 


7-0 Mouse Wakeup Scan Code Set 1............... def = 09h 
Index EA —Mouse Wakeup Scan Code Set 2(00h)......... RW 
7-0 Mouse Wakeup Scan Code Set 2............... def = 00h 


Index EB —Mouse Wakeup Scan Code Mask (00h) ....... RW 
7-0 Mouse Wakeup Scan Code Mask.............. def = 00h 
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Memory Mapped I/O APIC Registers 


Memory Address FEC00000 — APIC Index..............cesee RW 


7-0) APIC Index oo... eeeeeeeeees default = 00h 
8-bit pointer to APIC registers. 


Memory Address FEC00013-10 — APIC Data .............06 RW 


31-0 APIC Data oe. default = 0000 0000h 
Data for the APIC register pointed to by the APIC 
index 


Memory Address FEC00020 — APIC IRQ Pin AssertionWO 
7-5 Reserved ooi..ececeeeeeseeseeseeereeeees always reads 0) 
4-0 APIC IRQ Number ....................... default undefined 

IRQ # for this interrupt. Valid values are 0-23 only. 


Memory Address FEC00040 — APIC EOL ...............000008 WO 


7-0 Redirection Entry Clear................ default undefined 
When a write is issued to this register, the APIC will 
check this field and compare it with the vector field 
for each entry in the I/O redirection table. When a 
match is found, the “Remote_IRR” bit for that I/O 
Redirection Entry will be cleared. 
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Indexed I/O APIC Registers 


Offset 0 - APIC Identification (0000 0000h) .................. RW 


31-28 Reserved oo. eeeeeeeeeeeereees always reads 0) 

27-24 APIC Identification ........0000 ee default = 0 
Software must program this value before using the 
APIC. 


23-0 Reserved 


Offset 1 — APIC Version (00178003) .............scssessseseees RO 


31-24 Reserved oe eeeeeee always reads 00h 
23-16 Maximum Redirection ................... always reads 17h 
Equal to the number of APIC interrupt pins minus 
one. For this APIC, this value is 17h (23 decimal). 
15 PCIIRQ 
Always reads 1 to indicate that the IRQ assertion 
register is implemented and that PCI devices are 
allowed to write to it to cause interrupts. 
W4-8 Reserved — c.scisssssssisessacesicessssescescteenes always reads 0) 
7-0 APIC Version.........0... eee always reads 03h 
The implementation version for this APIC is 03h. 


Offset 2 —- APIC Arbitration (0000 0000h)................0000 RO 


31-28 Reserved oo. eeeeeeereees always reads 00h 
27-24 APIC Arbitration ID oo... always reads 00h 
23-0 Reserved. seit sehneeticeay. always reads 00h 
Offset 3 — Boot Configuration (0000 0000h)................++ RW 


31-1 Reserved 
0 Interrupt Delivery Mechanism 
O  APIC Serial Bus... eeeeeeeeeeneeeeeeeeees default 
1 Front Side Bus Message 


Memory Mapped I/O APIC Registers 
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Offset 3F-10 — I/O Redirection Table 

This table contains 24 registers, with one dedicated table entry 
for each of the 24 APIC interrupt signals. Each 64-bit register 
consists of two 32-bit values at consecutive index locations, 
with the low 32 bits at the even index and the upper 32 bits at 
the odd index. The default value for all registers is xxx1 xxxx 
XXXX XXXxh. 


Offset 11-10 — I/O Redirection — APIC IRQO ................. RW 
Offset 13-12 — I/O Redirection — APIC IRQ1 ................ RW 
Offset 15-14 — I/O Redirection — APIC IRQ2 ..............0. RW 
Offset 17-16 — I/O Redirection — APIC IRQ3 .............00. RW 


Offset 19-18 — I/O Redirection — APIC IRQ4 .............00. RW 
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Format for Each I/O Redirection Table Entry: 


Physical Mode (bit-11=0) 
63-60 Reserved ou... eee eeseeereeeeeees always reads 0 
59-56 APIC ID oecceececcccccccsssseeees default = undefined 
Logical Mode (bit-11=1) 
63-56 Destination ...............c eee default = undefined 


55-17 Reserved ou. eeeeeeeeeeereees always reads 0) 


16 =Interrupt Masked 


O Not masked 00... eee eeeeeeeeeseeeeeeeeeneeeeees default 
1 Masked 

15 Trigger Mode 
O Edge Sensitive ...... ee eeeeeeeeeeees default 


1 Level Sensitive 
14 Remote IRR (Level Sensitive Interrupts Only). RO 
0 EOI message with a matching interrupt vector 
received from a local APIC 
1 Level sensitive interrupt sent by IOAPIC 
accepted by local APIC(s) 
13 ‘Interrupt Input Pin Polarity 


O. Active Hight. cs. eccsscstessscsesscesseersesedie default 
1 Active Low 
12 Delivery Status... csscscsscssseescccrsccsescceeseeeeees RO 
Contains the current status of the delivery of this 
interrupt. 


0 Idle (no activity) 

1 Send Pending (the interrupt has been injected 
but its delivery is temporarily delayed either 
because the APIC bus is busy or because the 
receiving APIC unit cannot currently accept 
the interrupt) 

11 Destination Mode 
Determines the interpretation of bits 56-63. 
O Physical Mode... eee eeeeeseeeeeeeeeees default 
1 Logical Mode 


10-8 Delivery Mode 
Specifies how the APICs listed in the destination 
field should act upon reception of this signal 
O00) Fixed. ica ce ciaiee aati ea din default 
001 Lowest Priority 
010 SMI 
O11 -reserved- 
100 NMI 
101 INIT 
110 -reserved- 
111 External INT 


7-0 Interrupt Vector 


Contains the interrupt vector for this interrupt. 
Vector values range from 10h to FEh. 
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Configuration Space I/O 


Configuration space accesses for all functions use PCI 
configuration mechanism | (see PCI specification revision 2.2 
for more details). The ports respond only to double-word 
accesses. Byte or word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration Address ...........c-sssssssee RW 
31 Configuration Space Enable 
O “Disabled ::si3305235.065 ids. sasesvsaviieseaaiegs cot default 


1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved oe eeeteeeeeeee always reads 0) 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions 
7-2 Register Number 
Used to select a specific doubleword in the device’s 
configuration space 


VO -Mixed 0 edtnseecheenseevcineess always reads 0) 
Port CFF-CFC - Configuration Data ..............:cccssssssses RW 
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There are 8 “functions” implemented in the VT8235 (see 
Table 5 on page 21). The following sections describe the 
registers and register bits of these functions. 


PCI Configuration Space I/O Registers 
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Device 16 Function 0 Registers - USB 1.1 UHCI Ports 0-1 
This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the Device 16 Function 0 PCI configuration space 
of the VT8235. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 0-1 (see function | for ports 2-3 and function 2 for ports 
4-5). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h 
7-0 Vendor ID 


Offset 3-2 - Device ID (3038h 


15-8 Reserved 
Reserved (address stepping) 
Reserved (parity error response) 
Reserved (VGA palette snoop) 
Memory Write and Invalidate . default=0 (disabled) 
Reserved (special cycle monitoring) 
Bus Master 
Memory Space 
I/O Space 


always reads 0 
fixed at 0 
fixed at 0 
fixed at 0 


fixed at 0 
default=0 (disabled) 
default=0 (disabled) 
default=0 (disabled) 


15 Reserved (detected parity error).......... always reads 0 
14 Signalled System Error................ceeeee default=0 
13. Received Master Abort............... eee default=0 
12. Received Target Abort.........000. eee default=0 
11 = Signalled Target Abort .......0000. ee default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... eccsseeeeteeeees default (fixed) 
10 Slow 
11 Reserved 
8-0 Reserved o.......eeceeeeseeeeeeeees fixed 10h (PCI PMI) 
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Offset 8 - Revision ID (nnh 
7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (00h 
Offset A - Sub Class Code (03h=USB Controller 


Offset B - Base Class Code (0Ch=Serial Bus Controller)RO 


Offset D - Latency Timer (16h 


Offset 23-20 - USB I/O Register Base Address 


31-16 Reserved oo. eeeeeeeeeeereees always reads 0) 
15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 
4-0 00001b 
Offset 2D-2C - Sub Vendor ID (1106h).................00000008 RO 


Offset 2F-2E - Sub Device ID (3038h 


+ RW if Rx42[4] = 1. 


Offset 34 - Power Management Capabilities (80h 


Offset 3C - Interrupt Line (00h 
7-4 Reserved 
3-0 USB Interrupt Routing 

0000 Disabled 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 IRQ8 
1001 IRQ9 
1010 IRQ1O 
1011 IRQ11 
1100 IRQ12 
1101 IRQ13 
1110 IRQ14 
1111 Disabled 


Offset 3D - Interrupt Pin (Olh 
7-0 Interrupt Pin 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1 (40h) ..............00eseeee RW 


7T Reserved oeecececeeeeeseeseeeneeees always reads 0) 
6 ~Babble Option 
This bit controls whether the port is disabled when 
EOF (End-Of-Frame) babble occurs. Babble is 
unexpected bus activity that persists into the EOF 
interval. When this bit is 0, the port with the EOF 
babble is disabled. When it is 1, it is not disabled 
0 Automatically disable babbled port when EOF 
babble occurs 


1 Don’t disable babbled port...........sseeseeee default 
5 PCI Parity Check 
QO: Disable .cisiscasteadesssesdevvaigsatacsenssendededeeaeees default 
1 Enable 
4 Frame Interval Select 
O 1 msec frame time .................ccceeeeeeeeeeeee default 


1 0.1 msec frame time 
3. USB Data Length Option 
0 Support TD length up to 1280.0... default 
1 Support TD length up to 1023 
(TD = Transfer Descriptor) 
2 Improve FIFO Latency 
0 Improve latency if packet size < 64 bytes ... def 
1 Disable improvement 
1 DMA Option 
0 Enhanced performance (8 DW burst access 
with better FIFO latency) «0... default 
1 Normal performance (16 DW burst access 
with normal FIFO latency) 
O Reserved oe eeeeeeeeeeeeees always reads 0) 
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Offset 41 - Miscellaneous Control 2 (10h).............scceseeees RW 


USB 1.1 Improvement for EOP 
This bit controls whether USB Specification 1.1 or 
1.0 is followed when a stuffing error occurs before an 
EOP (End-Of-Packet). A stuffing error results when 
the receiver sees seven consecutive ones in a packet. 
Under USB specification 1.1, when this occurs in the 
interval just before an EOP, the receiver will accept 
the packet. Under USB specification 1.0, the packet 
is ignored. 

0 USB Spec 1.1 Compliant (packet accepted) def 

1 USB Spec 1.0 Compliant (packet ignored) 
Reserved (Do Not Program) .................... default = 0 
Trap Option 
Under the UHCI spec, port 60 / 64 is trapped only 
when its corresponding enable bits are set. When this 
bit is set, trap can be set without checking the enable 
bits. 

0 Set trap 60/64 status bits only when trap 60/64 

enable bits are Set... eee eeeeeeeeees default 
1 Set trap 60/64 status bits without checking 
enable bits 

A20Gate Pass Through Option 
This bit controls whether the A20Gate pass-through 
sequence (as defined in UHCI) is followed. The 
A20Gate sequence consists of 4 commands. When 
this bit is 0, the 4-command sequence is followed. 
When this bit is 1, the last command (write FFh to 
port 64) is skipped. 

0 A20GATE Pass-through command sequence 


as defined in UHCI ......... cee eeeeecceeeeeees default 
1 Last command skipped 
Reserved (Do Not Program) .................... default = 0 
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Offset 42 - Miscellaneous Control 3 (O3)) ............0cseeeees RW 


7 Reserved (Do Not Program).................... default = 0 
6-5 Reserved oo... eee eeeeeeeeeeeeeees always reads 0) 
4  SubVendor ID / SubDevice ID Backdoor 


0: Rx2C-2F RO ich. einien deh aa: default 
1 Rx2C-2F RW 
3-2 Reserved (Do Not Program).................... default = 0 
1-0 Reserved —— .rrrrrrccccccccccsssccccsssccees always reads 11b 


Offset 43 - Miscellaneous Control 4 (00h RW 
75 Reserved. .isiicnvnnncctancigant always reads 0) 
4 Reserved (Do Not Program).................... default = 0 
3. Continue Transmission of Erroneous Data on 
FIFO Underrun 
Ov Bmableseisescccciiscssieiecscascevascnsteucscsoneeuesvenss default 
1 Disable 
2 Issue CRC Error Instead of Stuffing Error on 
FIFO Underrun 
O° ‘Brnablesscssciceceesndicleieetieseeiencses default 
1 Disable 
1-0) Reserved oe eeeeeeeereees always reads 0) 
Offset 48 - Miscellaneous Control 5...............cccssssssssseeees RW 
7-5 Reserved caisisieiccs hlisieecessencns always reads 0) 
4-3 Reserved (Do Not Program).................... default = 0 
2 Issue Bad CRC5 in SOF After FIFO Underrun 
Ol SEmabl 66sce. isco sdeisasciesuaisiletaaseletecgeasssteeseies default 
1 Disable 


1 Lengthen PreSOF Time 
The preSOF time point determines whether there is 
enough timein the remaining frame period to perform 
a 64-byte transaction. It prevents a packet that may 
not fit in the remaining frame period from being 
initiated. This bit controls whether the preSOF time 
point is moved back so that the preSOF time is 
lengthened. 

O. Disable vesiscisseciesi tices eetieecateaeterscies cadens default 
1 Enable (PreSOF time lengthened) 

0 Issue Nonzero Bad CRC Code on FIFO Underrun 
A FIFO underrun occurs when there is no data in the 
FIFO to supply data transmission. When this occurs, 
the south bridge invalidates the data by sending an 
incorrect CRC code to the device. This bit controls 
the type of incorrect CRC sent. 

0 Non zero CRC (recommended)............. default 
1 All zero CRC 
This option isn’t really needed any more as non-zero 
CRC always works. 
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Offset 49 - Miscellaneous Control 6 (O3h)...........cccccsseeees RW 


7-6 Reserved oii..eeeceeeecesseeseeeseeereeees always reads 0 
5-4 Reserved (Do Not Program) .................... default = 0 
3-2, Reserved ooo... eeseesessersserseereneeene always reads 0 
1 EHCI Supports PME Assertion in D3 Cold State 
0 Not Supported 
1 Supported.........ccsccssssssscsscsescscstsseessees default 
0 UHCI Supports PME Assertion in D3 Cold State 
0 Not Supported 
1 Supported.........ccccsssssssscsscssscsssrsscssees default 


Offset 4A - Miscellaneous Control 7 (OOh)............ccceseeees RW 


7-3 Reserved oi... ceeeeeeeeseeseeeeeees always reads 0 
2 Reserved (Do Not Program) .................... default = 0 
Mo Reserved  sscseicnsac cit iwe ce always reads 0) 
0 Use External 60 MHz Clock 


Oi. Disable icissiestteeiieieeccnceatereedscbiseiduachvensbacts default 

1 Enable 
Offset 60 - Serial Bus Release Number ................eeseeeeseees RO 
7-0 Release Number... always reads 10h 


7-0 PM Capability Status 


00° DO” cdkiiketenédaialiiecctakineiceds default 
Ol -reserved- 
10 -reserved- 
11 D3 Hot 
Offset C1-CO - Legacy Support .............ccssssssscccesssssereeeees RO 
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USB I/O Registers 
These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

V/O Offset 5-4 - USB Interrupt Enable 
V/O Offset 7-6 - Frame Number 

V/O Offset B-8 - Frame List Base Address 
V/O Offset 0C - Start Of Frame Modify 
V/O Offset 11-10 - Port 0 Status / Control 


I/O Offset 13-12 - Port 1 Status / Control 
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Device 16 Function 1 Registers - USB 1.1 UHCI Ports 2-3 
This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the Device 16 Function 1 PCI configuration space 
of the VT8235. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 2-3 (see function 0 for ports 0-1 and function 2 for ports 
4-5). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h 
7-0 Vendor ID 


Offset 3-2 - Device ID (3038h 


15-8 Reserved 
Reserved (address stepping) 
Reserved (parity error response) 
Reserved (VGA palette snoop) 
Memory Write and Invalidate . default=0 (disabled) 
Reserved (special cycle monitoring) 
Bus Master 
Memory Space 
I/O Space 


always reads 0 
fixed at 0 
fixed at 0 
fixed at 0 


fixed at 0 
default=0 (disabled) 
default=0 (disabled) 
default=0 (disabled) 


15 Reserved (detected parity error).......... always reads 0 
14 Signalled System Error................ceeeee default=0 
13. Received Master Abort............... eee default=0 
12. Received Target Abort.........000. eee default=0 
11 = Signalled Target Abort .......0000. ee default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... eccsseeeeteeeees default (fixed) 
10 Slow 
11 Reserved 
8-0 Reserved o.......eeceeeeseeeeeeeees fixed 10h (PCI PMI) 
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Offset 8 - Revision ID (nnh 
7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (00h 
Offset A - Sub Class Code (03h=USB Controller 


Offset B - Base Class Code (0Ch=Serial Bus Controller)RO 


Offset D - Latency Timer (16h 


Offset 23-20 - USB I/O Register Base Address 


31-16 Reserved oo. eeeeeeeeeeereees always reads 0) 
15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 
4-0 00001b 
Offset 2D-2C - Sub Vendor ID (1106h).................00000008 RO 


Offset 2F-2E - Sub Device ID (3038h 


+ RW if Rx42[4] = 1. 


Offset 34 - Power Management Capabilities (80h 


Offset 3C - Interrupt Line (00h 
7-4 Reserved 
3-0 USB Interrupt Routing 

0000 Disabled 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 IRQ8 
1001 IRQ9 
1010 IRQ1O 
1011 IRQ11 
1100 IRQ12 
1101 IRQ13 
1110 IRQ14 
1111 Disabled 


Offset 3D - Interrupt Pin (02h 
7-0 Interrupt Pin 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1 (40h) ..............00eseeee RW 


7T Reserved oeecececeeeeeseeseeeneeees always reads 0) 
6 ~Babble Option 
This bit controls whether the port is disabled when 
EOF (End-Of-Frame) babble occurs. Babble is 
unexpected bus activity that persists into the EOF 
interval. When this bit is 0, the port with the EOF 
babble is disabled. When it is 1, it is not disabled 
0 Automatically disable babbled port when EOF 
babble occurs 


1 Don’t disable babbled port...........sseeseeee default 
5 PCI Parity Check 
QO: Disable .cisiscasteadesssesdevvaigsatacsenssendededeeaeees default 
1 Enable 
4 Frame Interval Select 
O 1 msec frame time .................ccceeeeeeeeeeeee default 


1 0.1 msec frame time 
3. USB Data Length Option 
0 Support TD length up to 1280.0... default 
1 Support TD length up to 1023 
(TD = Transfer Descriptor) 
2 Improve FIFO Latency 
0 Improve latency if packet size < 64 bytes ... def 
1 Disable improvement 
1 DMA Option 
0 Enhanced performance (8 DW burst access 
with better FIFO latency) «0... default 
1 Normal performance (16 DW burst access 
with normal FIFO latency) 
O Reserved oe eeeeeeeeeeeeees always reads 0) 
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Offset 41 - Miscellaneous Control 2 (10h).............scceseeees RW 


USB 1.1 Improvement for EOP 
This bit controls whether USB Specification 1.1 or 
1.0 is followed when a stuffing error occurs before an 
EOP (End-Of-Packet). A stuffing error results when 
the receiver sees seven consecutive ones in a packet. 
Under USB specification 1.1, when this occurs in the 
interval just before an EOP, the receiver will accept 
the packet. Under USB specification 1.0, the packet 
is ignored. 

0 USB Spec 1.1 Compliant (packet accepted) def 

1 USB Spec 1.0 Compliant (packet ignored) 
Reserved (Do Not Program) .................... default = 0 
Trap Option 
Under the UHCI spec, port 60 / 64 is trapped only 
when its corresponding enable bits are set. When this 
bit is set, trap can be set without checking the enable 
bits. 

0 Set trap 60/64 status bits only when trap 60/64 

enable bits are Set... eee eeeeeeeeees default 
1 Set trap 60/64 status bits without checking 
enable bits 

A20Gate Pass Through Option 
This bit controls whether the A20Gate pass-through 
sequence (as defined in UHCI) is followed. The 
A20Gate sequence consists of 4 commands. When 
this bit is 0, the 4-command sequence is followed. 
When this bit is 1, the last command (write FFh to 
port 64) is skipped. 

0 A20GATE Pass-through command sequence 


as defined in UHCI ......... cee eeeeecceeeeeees default 
1 Last command skipped 
Reserved (Do Not Program) .................... default = 0 
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Offset 42 - Miscellaneous Control 3 (O3)) ............0cseeeees RW 


7 Reserved (Do Not Program).................... default = 0 
6-5 Reserved oo... eee eeeeeeeeeeeeeees always reads 0) 
4  SubVendor ID / SubDevice ID Backdoor 


0: Rx2C-2F RO ich. einien deh aa: default 
1 Rx2C-2F RW 
3-2 Reserved (Do Not Program).................... default = 0 
1-0 Reserved —— .rrrrrrccccccccccsssccccsssccees always reads 11b 


Offset 43 - Miscellaneous Control 4 (00h RW 
75 Reserved. .isiicnvnnncctancigant always reads 0) 
4 Reserved (Do Not Program).................... default = 0 
3. Continue Transmission of Erroneous Data on 
FIFO Underrun 
Ov Bmableseisescccciiscssieiecscascevascnsteucscsoneeuesvenss default 
1 Disable 
2 Issue CRC Error Instead of Stuffing Error on 
FIFO Underrun 
O° ‘Brnablesscssciceceesndicleieetieseeiencses default 
1 Disable 
1-0) Reserved oe eeeeeeeereees always reads 0) 
Offset 48 - Miscellaneous Control 5...............cccssssssssseeees RW 
7-5 Reserved caisisieiccs hlisieecessencns always reads 0) 
4-3 Reserved (Do Not Program).................... default = 0 
2 Issue Bad CRC5 in SOF After FIFO Underrun 
Ol SEmabl 66sce. isco sdeisasciesuaisiletaaseletecgeasssteeseies default 
1 Disable 


1 Lengthen PreSOF Time 
The preSOF time point determines whether there is 
enough timein the remaining frame period to perform 
a 64-byte transaction. It prevents a packet that may 
not fit in the remaining frame period from being 
initiated. This bit controls whether the preSOF time 
point is moved back so that the preSOF time is 
lengthened. 

O. Disable vesiscisseciesi tices eetieecateaeterscies cadens default 
1 Enable (PreSOF time lengthened) 

0 Issue Nonzero Bad CRC Code on FIFO Underrun 
A FIFO underrun occurs when there is no data in the 
FIFO to supply data transmission. When this occurs, 
the south bridge invalidates the data by sending an 
incorrect CRC code to the device. This bit controls 
the type of incorrect CRC sent. 

0 Non zero CRC (recommended)............. default 
1 All zero CRC 
This option isn’t really needed any more as non-zero 
CRC always works. 
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Offset 49 - Miscellaneous Control 6 (O3h)...........cccccsseeees RW 


7-6 Reserved oii..eeeceeeecesseeseeeseeereeees always reads 0 
5-4 Reserved (Do Not Program) .................... default = 0 
3-2, Reserved ooo... eeseesessersserseereneeene always reads 0 
1 EHCI Supports PME Assertion in D3 Cold State 
0 Not Supported 
1 Supported.........ccsccssssssscsscsescscstsseessees default 
0 UHCI Supports PME Assertion in D3 Cold State 
0 Not Supported 
1 Supported.........ccccsssssssscsscssscsssrsscssees default 


Offset 4A - Miscellaneous Control 7 (OOh)............ccceseeees RW 


7-3 Reserved oi... ceeeeeeeeseeseeeeeees always reads 0 
2 Reserved (Do Not Program) .................... default = 0 
Mo Reserved  sscseicnsac cit iwe ce always reads 0) 
0 Use External 60 MHz Clock 


Oi. Disable icissiestteeiieieeccnceatereedscbiseiduachvensbacts default 

1 Enable 
Offset 60 - Serial Bus Release Number ................eeseeeeseees RO 
7-0 Release Number... always reads 10h 


7-0 PM Capability Status 


00° DO” cdkiiketenédaialiiecctakineiceds default 
Ol -reserved- 
10 -reserved- 
11 D3 Hot 
Offset C1-CO - Legacy Support .............ccssssssscccesssssereeeees RO 
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USB I/O Registers 
These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

V/O Offset 5-4 - USB Interrupt Enable 
V/O Offset 7-6 - Frame Number 

V/O Offset B-8 - Frame List Base Address 
V/O Offset 0C - Start Of Frame Modify 
V/O Offset 11-10 - Port 0 Status / Control 


I/O Offset 13-12 - Port 1 Status / Control 
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Device 16 Function 2 Registers - USB 1.1 UHCI Ports 4-5 
This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the Device 16 Function 0 PCI configuration space 
of the VT8235. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 4-5 (see function 0 for ports 0-1 and function 1 for ports 
2-3). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h 
7-0 Vendor ID 


Offset 3-2 - Device ID (3038h 


15-8 Reserved 
Reserved (address stepping) 
Reserved (parity error response) 
Reserved (VGA palette snoop) 
Memory Write and Invalidate . default=0 (disabled) 
Reserved (special cycle monitoring) 
Bus Master 
Memory Space 
I/O Space 


always reads 0 
fixed at 0 
fixed at 0 
fixed at 0 


fixed at 0 
default=0 (disabled) 
default=0 (disabled) 
default=0 (disabled) 


15 Reserved (detected parity error).......... always reads 0 
14 Signalled System Error................ceeeee default=0 
13. Received Master Abort............... eee default=0 
12. Received Target Abort.........000. eee default=0 
11 = Signalled Target Abort .......0000. ee default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... eccsseeeeteeeees default (fixed) 
10 Slow 
11 Reserved 
8-0 Reserved o.......eeceeeeseeeeeeeees fixed 10h (PCI PMI) 
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Offset 8 - Revision ID (nnh 
7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (00h 
Offset A - Sub Class Code (03h=USB Controller 


Offset B - Base Class Code (0Ch=Serial Bus Controller)RO 


Offset D - Latency Timer (16h 


Offset 23-20 - USB I/O Register Base Address 


31-16 Reserved oo. eeeeeeeeeeereees always reads 0) 
15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 
4-0 00001b 
Offset 2D-2C - Sub Vendor ID (1106h).................00000008 RO 


Offset 2F-2E - Sub Device ID (3038h 


+ RW if Rx42[4] = 1. 


Offset 34 - Power Management Capabilities (80h 


Offset 3C - Interrupt Line (00h 
7-4 Reserved 
3-0 USB Interrupt Routing 

0000 Disabled 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 IRQ8 
1001 IRQ9 
1010 IRQ1O 
1011 IRQ11 
1100 IRQ12 
1101 IRQ13 
1110 IRQ14 
1111 Disabled 


Offset 3D - Interrupt Pin (03h 
7-0 Interrupt Pin 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1 (40h) ..............00eseeee RW 


7T Reserved oeecececeeeeeseeseeeneeees always reads 0) 
6 ~Babble Option 
This bit controls whether the port is disabled when 
EOF (End-Of-Frame) babble occurs. Babble is 
unexpected bus activity that persists into the EOF 
interval. When this bit is 0, the port with the EOF 
babble is disabled. When it is 1, it is not disabled 
0 Automatically disable babbled port when EOF 
babble occurs 


1 Don’t disable babbled port...........sseeseeee default 
5 PCI Parity Check 
QO: Disable .cisiscasteadesssesdevvaigsatacsenssendededeeaeees default 
1 Enable 
4 Frame Interval Select 
O 1 msec frame time .................ccceeeeeeeeeeeee default 


1 0.1 msec frame time 
3. USB Data Length Option 
0 Support TD length up to 1280.0... default 
1 Support TD length up to 1023 
(TD = Transfer Descriptor) 
2 Improve FIFO Latency 
0 Improve latency if packet size < 64 bytes ... def 
1 Disable improvement 
1 DMA Option 
0 Enhanced performance (8 DW burst access 
with better FIFO latency) «0... default 
1 Normal performance (16 DW burst access 
with normal FIFO latency) 
O Reserved oe eeeeeeeeeeeeees always reads 0) 
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Offset 41 - Miscellaneous Control 2 (10h).............scceseeees RW 


USB 1.1 Improvement for EOP 
This bit controls whether USB Specification 1.1 or 
1.0 is followed when a stuffing error occurs before an 
EOP (End-Of-Packet). A stuffing error results when 
the receiver sees seven consecutive ones in a packet. 
Under USB specification 1.1, when this occurs in the 
interval just before an EOP, the receiver will accept 
the packet. Under USB specification 1.0, the packet 
is ignored. 

0 USB Spec 1.1 Compliant (packet accepted) def 

1 USB Spec 1.0 Compliant (packet ignored) 
Reserved (Do Not Program) .................... default = 0 
Trap Option 
Under the UHCI spec, port 60 / 64 is trapped only 
when its corresponding enable bits are set. When this 
bit is set, trap can be set without checking the enable 
bits. 

0 Set trap 60/64 status bits only when trap 60/64 

enable bits are Set... eee eeeeeeeeees default 
1 Set trap 60/64 status bits without checking 
enable bits 

A20Gate Pass Through Option 
This bit controls whether the A20Gate pass-through 
sequence (as defined in UHCI) is followed. The 
A20Gate sequence consists of 4 commands. When 
this bit is 0, the 4-command sequence is followed. 
When this bit is 1, the last command (write FFh to 
port 64) is skipped. 

0 A20GATE Pass-through command sequence 


as defined in UHCI ......... cee eeeeecceeeeeees default 
1 Last command skipped 
Reserved (Do Not Program) .................... default = 0 
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Offset 42 - Miscellaneous Control 3 (O3)) ............0cseeeees RW 


7 Reserved (Do Not Program).................... default = 0 
6-5 Reserved oo... eee eeeeeeeeeeeeeees always reads 0) 
4  SubVendor ID / SubDevice ID Backdoor 


0: Rx2C-2F RO ich. einien deh aa: default 
1 Rx2C-2F RW 
3-2 Reserved (Do Not Program).................... default = 0 
1-0 Reserved —— .rrrrrrccccccccccsssccccsssccees always reads 11b 


Offset 43 - Miscellaneous Control 4 (00h RW 
75 Reserved. .isiicnvnnncctancigant always reads 0) 
4 Reserved (Do Not Program).................... default = 0 
3. Continue Transmission of Erroneous Data on 
FIFO Underrun 
Ov Bmableseisescccciiscssieiecscascevascnsteucscsoneeuesvenss default 
1 Disable 
2 Issue CRC Error Instead of Stuffing Error on 
FIFO Underrun 
O° ‘Brnablesscssciceceesndicleieetieseeiencses default 
1 Disable 
1-0) Reserved oe eeeeeeeereees always reads 0) 
Offset 48 - Miscellaneous Control 5...............cccssssssssseeees RW 
7-5 Reserved caisisieiccs hlisieecessencns always reads 0) 
4-3 Reserved (Do Not Program).................... default = 0 
2 Issue Bad CRC5 in SOF After FIFO Underrun 
Ol SEmabl 66sce. isco sdeisasciesuaisiletaaseletecgeasssteeseies default 
1 Disable 


1 Lengthen PreSOF Time 
The preSOF time point determines whether there is 
enough timein the remaining frame period to perform 
a 64-byte transaction. It prevents a packet that may 
not fit in the remaining frame period from being 
initiated. This bit controls whether the preSOF time 
point is moved back so that the preSOF time is 
lengthened. 

O. Disable vesiscisseciesi tices eetieecateaeterscies cadens default 
1 Enable (PreSOF time lengthened) 

0 Issue Nonzero Bad CRC Code on FIFO Underrun 
A FIFO underrun occurs when there is no data in the 
FIFO to supply data transmission. When this occurs, 
the south bridge invalidates the data by sending an 
incorrect CRC code to the device. This bit controls 
the type of incorrect CRC sent. 

0 Non zero CRC (recommended)............. default 
1 All zero CRC 
This option isn’t really needed any more as non-zero 
CRC always works. 
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Offset 49 - Miscellaneous Control 6 (O3h)...........cccccsseeees RW 


7-6 Reserved oii..eeeceeeecesseeseeeseeereeees always reads 0 
5-4 Reserved (Do Not Program) .................... default = 0 
3-2, Reserved ooo... eeseesessersserseereneeene always reads 0 
1 EHCI Supports PME Assertion in D3 Cold State 
0 Not Supported 
1 Supported.........ccsccssssssscsscsescscstsseessees default 
0 UHCI Supports PME Assertion in D3 Cold State 
0 Not Supported 
1 Supported.........ccccsssssssscsscssscsssrsscssees default 


Offset 4A - Miscellaneous Control 7 (OOh)............ccceseeees RW 


7-3 Reserved oi... ceeeeeeeeseeseeeeeees always reads 0 
2 Reserved (Do Not Program) .................... default = 0 
Mo Reserved  sscseicnsac cit iwe ce always reads 0) 
0 Use External 60 MHz Clock 


Oi. Disable icissiestteeiieieeccnceatereedscbiseiduachvensbacts default 

1 Enable 
Offset 60 - Serial Bus Release Number ................eeseeeeseees RO 
7-0 Release Number... always reads 10h 


7-0 PM Capability Status 


00° DO” cdkiiketenédaialiiecctakineiceds default 
Ol -reserved- 
10 -reserved- 
11 D3 Hot 
Offset C1-CO - Legacy Support .............ccssssssscccesssssereeeees RO 
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USB I/O Registers 
These registers are compliant with the UHCI v1.1 standard. 
Refer to the UHCI v1.1 specification for further details. 


V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

V/O Offset 5-4 - USB Interrupt Enable 
V/O Offset 7-6 - Frame Number 

V/O Offset B-8 - Frame List Base Address 
V/O Offset 0C - Start Of Frame Modify 
V/O Offset 11-10 - Port 0 Status / Control 


I/O Offset 13-12 - Port 1 Status / Control 
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Device 16 Function 3 Registers - USB 2.0 EHCI 

This Enhanced Serial Bus host controller interface is fully 
compatible with EHCI specification v1.0. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the Device 16 Function 3 PCI configuration space 
of the VT8235. The USB I/O registers are defined in EHCI 
specification v1.0. The registers in this function control USB 
2.0 functions (see functions 0-2 for USB 1.1 UHCI control). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h).................scccccsssssesssesseeeees RO 


7-0 Vendor ID 


Offset 3-2 - Device ID (31 04h) .................00ecccesssesseessssseeees RO 


7-0 Device ID 
Controller) 


(3104h = VT8235 USB 2.0 EHCI 


Offset 5-4 - Command (OOOOH) .................000ccccssssssssesseeeees RW 


W528: Reserved. wicsseesecvecsedcsseeeeseeseesses always reads 0) 
7 ~~ Address Stepping .................... default=0 (disabled) 
6 Reserved (parity error response) ................. fixed at 0 
5 Reserved (VGA palette snoop) .............. fixed at 0 
4 Memory Write and Invalidate . default=0 (disabled) 
3 Reserved (special cycle monitoring)........... fixed at 0 
2 Bus Master 2.0.0... eeeeeeees default=0 (disabled) 
1 Memory Space.......... ee default=0 (disabled) 
O WOSpace oi... eee default=0 (disabled) 
15 Reserved (detected parity error).......... always reads 0 
14 Signaled System Error........0....... eee default=0 
13. Received Master Abort.......0..00 ee default=0 
12. Received Target Abort........000.. ee default=0 

11 = Signaled Target Abort .........00. ee default=0 

10-9 DEVSEL# Timing 

00 Fast 
OL Medium... ecceseesereeeees default (fixed) 
10 Slow 


11 Reserved 
8-0 Reserved 


Offset 8 - Revision ID (nnnh)............ccccscsssssssssssssscssseessseees RO 


7-0 Silicon Revision Code 
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Offset 9 - Programming Interface (20h) ...........ccssssssseseees RO 
Offset A - Sub Class Code (03h=USB Controller) .......... RO 


Offset B - Base Class Code (OCh=Serial Bus Controller)RO 


Offset C — Cache Line Size (10h)............ccccccccsssssssssessseees RW 
Offset D - Latency Timer (16h) ...........ccccscssssssssssscsssesseees RW 


Offset 13-10 - EHCI Memory Mapped I/O Base Addr. RW 

31-8 EHCI Memory Mapped I/O Registers Base 

Address. Memory Address for the base of the USB 

2.0 EHCI I/O Register block, corresponding to 
AD{[31:8] 

ToS” “ROESCRVER: — asecvectiesrnexceesscigecandeaes ae. always reads 0) 

2-1 Memory Mapping.....reads 00b for 32-bit addressing 

O Reserved sissicseccsccscseeesdeiseesisceeeeacs always reads 0) 


Offset 2D-2C - Sub Vendor ID (1106h)..................00000008 RO 
Offset 2F-2E - Sub Device ID (3104h) ..............cseeeseeees RO 


+ RW if Rx42[4] = 1. 


Offset 34 - Power Management Capabilities (80h) ........ RW 


Offset 3C - Interrupt Line (OOh)..............ccccccsssessseseeeseeees RW 


7-4 Reserved 
3-0 USB Interrupt Routing 

OOOO Disabled... cece ccecececececeseseseseseeees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ10 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (O4h)............cccccsssssssssssscsseesseeees RO 


7-0 Interrupt Pin.............0.0000... default = 04h (INTD#) 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1 (40h) ..............00eseeee RW 


7T Reserved oeecececeeeeeseeseeeneeees always reads 0) 
6 ~Babble Option 
This bit controls whether the port is disabled when 
EOF (End-Of-Frame) babble occurs. Babble is 
unexpected bus activity that persists into the EOF 
interval. When this bit is 0, the port with the EOF 
babble is disabled. When it is 1, it is not disabled 
0 Automatically disable babbled port when EOF 
babble occurs 


1 Don’t disable babbled port...........sseeseeee default 
5 PCI Parity Check 

10s BY (cy: 0) (a default 

1 Enable 
4 Reserved (Do Not Program).................... default = 0 

3-2 Reserved oo... eeeeeeeeeseeeeeteees always reads 0) 

1 DMA Options 

O 16 DW burst access ........cececesesseeeees default 


1 8 DW burst access 
O Reserved o.....ccccccccccccccessssseeeseeeee 


Offset 48 - Miscellaneous Control 1 (AQh) ............s0eeseeees RW 


7-6 Reserved (Do Not Program).................... default = 0 
5 CCA Burst Access 
0 Burst enable 


1 Burst:disable vesssccccssssssestcessesesouseccaseseeses default 

AeV -RESOrVedcsscsscssesessipsceasscsssueiessiercaes always reads 0) 

0 Reserved (Do Not Program).................... default = 0 
Offset 49 - Miscellaneous Control 2 (20h) .............sssecccees RW 


7-6 Reserved (Do Not Program).................... default = 0 
5 Clock Auto Stop 
0 Disable, no stop 


1 Enable, auto Stop .....cccccccsscsrscssessseseeees default 
4 Auto Power Down Receiver Squelch Detector 
QO Auto Power Down.............ccccscceeseeeeeeee default 
1 Always Powered Up 
3-0 ‘Reserved. sacidieccevnilinacncsis always reads 0 
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Offset 60 - Serial Bus Release Number (20h) ............cc000 RO 


Offset 6B-68 - Legacy Support Extended Capability ..... RO 
31-0 Capabilities 0.0... always reads 0000 0001h 


DQ" * — descdevessezecececsessassesengesats ssscaseneeesiase default 
-reserved- 

-reserved- 

D3 Hot 
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EHCI USB 2.0 I/O Registers 


These registers are compliant with the EHCI v1.0 standard. 
Refer to the EHCI v1.0 specification for further details. 


EHCI Capabilities 


V/O Offset 0 - Capability Register Length (10h) 


I/O Offset 3-2 - Interface Version Number (0100h) ...... RO 
I/O Offset 7-4 — Structure Parameters (0000 3206h) ....RO 


V/O Offset B-8 — Capability Parameters (0000 6872h) .ROt 
+ RW if Rx42[4] = 1. 


Host Controller Operations 

1/O Offset 13-10 - USB Command 

1/O Offset 17-14 - USB Status 

V/O Offset 1B-18 - USB Interrupt Enable 
V/O Offset 1F-1C - USB Frame Index 


V/O Offset 23-20 - 4G Segment Selector 

V/O Offset 27-24 - Frame List Base Address 

V/O Offset 2B-28 - Next Asynchronous List Address 
V/O Offset 53-50 - Configured Flags 


I/O Offset 57-54 - Port 0 Status / Control 


I/O Offset 5B-58 - Port 1 Status / Control 
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Device 17 Function 0 Registers — Bus Control and Power 
Management 

All registers are located in the device 17 function 0 
configuration space of the VT8235. These registers are 


accessed through PCI configuration mechanism #1 via I/O 
address OCF8h / OCFCh. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h)................s0ccccesssssssssesseeeees RO 


Offset 3-2 - Device TD (3177h) .............scsecsscrsesrsssrseeseees RO 


Offset 5-4 - COMIMANG ...........ccccsesccccccesssssnseseccssesssensseeeeses RW 
15-8 Reserved 
7 Address / Data Stepping 


0 Disable 
We “Enable sissies scistidcisees ices eestegue Mialsiees ae default 
6-4 Reserved oo. ee eeeeeeeerees always reads 0) 
3 Special Cycle Enable .............0.000... RW, default = 0 
2 Bus Master 0... eee eceeeeeeeeeeee always reads 1 
1 Memory Space... eeeeeeeseeeeees RO, reads as 1 
0 WOSpace vasiccccsiciaisns cues RO, reads as 1 
Offset 7-6 - Status ..........recsocsscrsscrsssssssscesscssseesssesseeees RWC 
15 Detected Parity Error write one to clear 
14 Signalled System Error...................... always reads 0 
13 Signalled Master Abort ................. write one to clear 
12. Received Target Abort.............0..... write one to clear 
11 Signalled Target Abort.................. write one to clear 
10-9 DEVSEL# Timing .................... fixed at 01 (medium) 


8 Data Parity Detected 
Reads 1 if PERR# is asserted (driven or observed) or 
a bus master data parity error occurred. 
7 Fast Back-to-Back Capable............... always reads 0 
6-0 Reserved oo. ee eeeeeeereees always reads 0 
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Offset 8 - Revision ID (nnnh) ...........cccccccssscssssssssssssssscsceecees RO 


7-0 Revision ID 


Offset 9 - Program Interface (OOh)............sscccssesssssseesseeees RO 


Offset A - Sub Class Code (01])) ............cccsssssssssssssssssesssees RO 


Offset B - Class Code (O6)) ..........cscssssssssssssssssssssssssscsssceees RO 


Offset E - Header T 


C (BON) sisasisssssentsessissisoossonisonsssenssons RO 
7-0 Header Type Code......... 80h (Multifunction Device) 


Offset F - BIST (OOh) .............ssssssssscsscsssesssssessssssesssoseeees RO 


Offset 2F-2C - Subsystem ID ............ccccscssssssssssssssssscsseceees RO 


Use offset 70-73 to change the value returned. 
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ISA Bus Control 


Offset 40 - ISA Bus Control (00h 


7 ISA Command Delay 
O'  No@ritnal sic jscisestesestiacnct isis dei hsiess ends default 
1 Extra 


6 I/O Recovery Time 
The number of clocks between 2 I/O commands 
O: “Disable svscnwnethentieeidennawiaisin default 
1 Enable (Rx4C[7:6] determines the # of clocks) 
5 ROM Wait States 
O° DT Wait: State ccd. ccscccncnciehenicndenieess default 
1 0 Wait States 
4 ROM Write 
0 Disable (ROM writes are ignored)........ default 
1 Enable (ROM can be written) 
3. Double DMA Clock 
QO DMAclock runs at 4 MHz..............: default 
1 DMA clock runs at 8 MHz 
2 4D0/4D1 Port Configuration 
Controls whether ports 4D0 / 4D1 can be configured. 
Ports 4D0 / 4D1 determine whether IRQ requests are 
edge or level triggerred (4DO0[7-0] for IRQ7-0, 
4D1[7-0] for IRQ15-8) (0 = level, 1 = edge). 


QO? WD18abl 6 iceccecssscssevsdeccsts scedestiecsae senses tess default 
1 Enable 

1 DMA/ Interrupt / Timer Shadow Register Read 
O% Di8abl es cece sesessdvcencssssssanech cs sasseeieeectevsess default 


1 Enable (shadow register values can be read) 

0 Double ISA Bus Clock 
0 Bus clock runs at PCLK / 4 (8 MHz).... default 
1 Bus clock runs at PCLK / 2 (16 MHz) 


Offset 41 — BIOS ROM Decode Control (00h 


Setting these bits to 1 enables the indicated address range to be 
included in the ROMCS# decode: 


7 000E0000h-000EFFFFh.............. default=0 (disable) 
6 FFF00000h-FFF7FFFF ............ default=0 (disable) 
5 FFE80000h-FFEFFFFFh............ default=0 (disable) 
4 FFE00000h-FFE7FFFFh............ default=0 (disable) 
3. FFD80000h-FFDFFFFFh .......... default=0 (disable) 
2 FFD00000h-FFD7FFFFh ........... default=0 (disable) 
1 FFC80000h-FFCFFFFF .......... default=0 (disable) 
0 FFC00000h-FFC7FFFFh............ default=0 (disable) 


: ROMCS# is always active when ISA addresses 
FFF80000-FFFFFFFF and 000F0000-OOOFFFFF are decoded. 
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Offset 42 — Line Buffer Control (00h 


7 


2-0 Reserved 


Offset 43 — Delay Transaction Control (00h 


ISA Master DMA Line Buffer 
Controls whether the DMA line buffer is used. 
QO! Disables isccsciecccsseatecseieeieaseeeienieiaass default 
1 Enable. Master DMA waits until the line 
buffer is full (8 DWords) before transmitting 
data (bit-6 must also be enabled to insure that 
there are no coherency issues). 
Gate Interrupt Until Line Buffer Flush Complete 
This bit should be enabled if bit-7 is enabled. 
Or Disable sissies slink: default 
1 Enable. IRQs are gated until the line buffer is 
flushed to insure that there are no coherency 
issues. 
Flush Line Buffer for Interrupt 
This bit controls whether the line bufer is flushed 


when an interrupt request is generated. This bit 
should be enabled if bit-7 is enabled. 
OF Disablessscevsecset evs vicsetssaaceses eceanceetseceants default 
1 Enable 
Uninterruptable Burst Read 
OF Disable :zc sacs s2ciecssedvessegedetssdesesscasncetsseevases default 


1 Enable. The PCI bus is not granted to DMA 
until burst read transactions from the north 
bridge are completed. 

Gate IRQ Until Line Bufer Flush Completed 
QO! DiSabl6 sc .gseses ceciereecsvepetestyscoesd aeetencsastees? default 
1 Enable 


7-4 Reserved (Do Not Program) .................... default = 0 


3 


Delayed Transactions (PCI Spec Rev 2.1) 


This bit controls whether delayed transactions 
(delayed read / write and posted write) are enabled. 
OQ Disable v.csissgecisestecceied ns ceitieaetac hesvitscets default 
1 Enable 
Only Posted Write 


This bit controls whether posted write is enabled, as 
opposed to bit-3 which controls whether delayed read 
/ write as well as posted write are enabled. 
QO) Disables cisdesccsssteseiventceeesenotel seeeveesteoss default 
1 Enable 
Write Delay Transaction Timeout Timer 
When enabled, if a delayed transaction (write cycle 
only) is not retried after 2” PCI clocks, the 
transaction is terminated. 
OQ! Disables cicsesec caches ccseteeesseeeavsdeesseieaesses default 
1 Enable 
Read Delay Transaction Timeout Timer 
When enabled, if a delayed transaction (read cycle 
only) is not retried after 2 PCI clocks, the 
transaction is terminated. 
OQ) Disable ......cc...ccsccseceesccsesdecccessecseneavecscoedes default 
1 Enable 
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Offset 48 — Read Pass Write Control .........ssrseeseeseeeeeee RW. 
7  APIC FSB Fixed at Low DW 
0 Disable (Address Bit-2 not masked)...... default 
1 Enable (force A2 from APIC FSB to low) 
Address bit A2 controls whether data is in the lower 
(O) or upper (1) doubleword of a quadword sent to 
the CPU. When this bit is enabled, A2 is masked 
which means it is always 0 to select the lower 


doubleword. 
O-4- Reserved  stssecwccireiwncde always reads 0) 
3. AC97/LPC Read Pass Write 
0 Disable (a read cannot be performed before a 
preceeding write has been completed) .. default 
1 Enable (internal AC97 and LPC devices are 
allowed to perform a read before a preceeding 
write) 
2 IDE Read Pass Write 
0 Disable (a read cannot be performed before a 
preceeding write has been completed) .. default 
1 Enable (the internal IDE controller is allowed 
to perform a read before a preceeding write) 
1 USB Read Pass Write 
0 Disable (a read cannot be performed before a 
preceeding write has been completed) .. default 
1 Enable (the internal USB controllers are 
allowed to perform a read before a preceeding 
write) 
0 NIC Read Pass Write 


0 Disable (a read cannot be performed before a 
preceeding write has been completed) .. default 

1 Enable (the internal LAN controller is allowed 
to perform a read before a preceeding write) 
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Offset 49 — CCA COntrol.............ssccrocrserssesssorsssssssssesees RW 
T- ReS€rved © siscevisss.casacisasdeesseetiesseteass always reads 0) 
6 South Bridge Internal Master Devices Priority 
Higher Than External PCI Master 
O: “Disables. scscssa:cesasees scdasenceveteestodeurneg nena default 
1 Enable 


The “CCA” is an internal arbiter that controls the 
priority of external PCI masters vs. internal master 
devices. Normally priority is the same for internal 
and external PCI master devices, but when this bit is 
enabled, internal master devices are given higher 
priority than external PCI masters (3/4 : 1/4). 
CCA Clean to Mask Off IRQ 
Controls whether interrupt requests are gated until 
data is written to memory. 
0 Disable 
1 Enable 
Reserved (Do Not Program) 
WSC Mask Off INTR 
Controls whether INTR is masked until write snoop 
is complete. 


default 


4-3 


QO} Disable sccscctsde cSieSiccodtiseiedbecsescccabessesessosss default 
1 Enable 
1-0 Reserved (Do Not Program) .................... default = 0 
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Miscellaneous Control 


Offset 4C - IDE Interrupt Routing (04h 


7-6 I/O Recovery Time Select 
When Rx40[6] is enabled, this field determines the 
I/O recovery time. 


OO 1 Bus ClOcK woo. eee eeeeeeteeeneeeeneeeeeeeee default 
01 2 Bus Clock 
10 4 Bus Clock 
11 8 Bus Clock 
5-4 Reserved (do not program) ................... default = 0 
3-2 IDE Secondary Channel IRQ Routing 
00 IRQI4 
OD: TROV 5 sais civeceayseadccndvssncceaverresnetina davieiees default 
10 IRQIO 
11 IRQI1 
1-0 IDE Primary Channel IRQ Routing 
OO! TROVS yes. cividiegs eecties eneerieastiaetauiedehs default 
01 IRQIS 
10 IRQIO 
11 IRQI1 
Note: IRQ Routing to the APIC is fixed as follows: 
INTA# => IRQI6 
INTB# => IRQI7 
INTC# => IRQI8 
INTD# => IRQI9 
IDE IRQ => IRQ20 
USBI IRQ => IRQ21 
USB2 IRQ => IRQ21 if Rx59[5] =0 
=> IRQ23 if Rx59[5] = 1 
AC97 / MC97 IRQ => IRQ22 
Table 10. APIC Fixed IRQ Routing 
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Offset 4E - Internal RTC Test Mod .............ccccsssessesseeees 
7-5 Reserved 


4 Last Port 70/74 Written Status 
0 Last write was to port 70 oo... ee default 
1 Last write was to port 74 

3. Extra RTC Port 74/75 


The RTC is normally accessed though ports 70/74. 
This bit controls whether two extra ports (74 / 75) 
can be used to access the RTC. 


O) “Disable issess2s scevestsceseceatesspeassenadcedereetinavekes default 
1 Enable 
2-0 Reserved (Do Not Program) .................... default = 0 
Offset 4F — PCI Bus and CPU Interface Control........... RW 
7-4. “Reserved. sided. kiceledivvedinesvecsdieves always reads 0 
3. CPU Reset Source 
This bit determines whether CPU Reset (generated 
through port 92 or the keyboard) uses INIT or 
CPURST. 
0 Use CPURST as CPU Reset... default 
1 Use INIT as CPU Reset 
2 Reserved (Do Not Program) .................... default = 0 
W . Reserved. wccsdsiincnsciihinswiee always reads 0) 
0 Software PCI Reset ...... write 1 to generate PCI reset 
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Function Control 


Offset 50 — Function Control 1 (O9)) ...........cccccsseesseesseeees RW 


7 Device 17 Function 6 MC97 
O:, ‘Enable:iscudcesiwviiaininvi heist default 
1 Disable 

6 Device 17 Function 5 AC97 
QO! CEN abl s2:54Scansssaccdacusndceasstacsenssendseeseeeoces default 
1 Disable 

5 Device 16 Function 1 USB 1.1 UHCI Ports 2-3 
QO: SE abl es sic55:cisessssseceesssndseasesasedecnendnessaaasces default 
1 Disable 

4 _ Device 16 Function 0 USB 1.1 UHCI Ports 0-1 
QO} Enable sccsccscensssaccedsssndseadssascencnsnssecsenrscze default 
1 Disable 

3. _— Device 17 Function 1 IDE 
0 Enable 
Il DISADI€ cescicccssscesssossessosvescssssvesevsdsvasesseses default 

2 Device 16 Function 2 USB 1.1 UHCI Ports 4-5 
O'  Brmablessiisicsisditescissecssgiseiszssastistesuvesstseass default 
1 Disable 

1 Device 16 Function 4 USB 2.0 EHCI 
O BErmablesiseicccsiscscscsssicishstiersesdeiediciesseascs default 
1 Disable 

O AnteFnal Avdi0 scssisiccscsssceeiscscccsccsscsssscsectocsesssssces RO 
0 Disable 
I, “BMAD le iccsscsccvsessssscussveescasesssssacsnssssesesssesees default 
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Offset 51 — Function Control 2 (OD))............cccccccssssseeees RW 


7-6 


RESCFVEO!  « sisidesissiiiesivesceaeesittestes cane: always reads 0) 
Internal LAN Controller Clock Gating 
When bit-4 of this register is disabled, the LAN 
function is disabled but the LAN controller clock is 
not gated automatically. This bit controls whether 
the clock is actually gated. 
O}. DiS ADO sceisss cccvssdecedssaxecesdeactanticndeaasdceap eae default 
1 Enable 
Internal LAN Controller 
O) Disable scesssecds poss csadssgaccesdeacdansicidvaesdceapeeus default 
1 Enable 
Internal RTC 
0 Disable 
We SEM ADI iecissccnscccesssesecessesesussteaeceatestsseccess default 
Internal PS2 Mouse 
0 Disable 
Ti) ERADsssesssessescedceasssectssencedessseceassenstoaute default 
Internal KBC Configuration 
0 Disable ports 2E / 2F offsets EO-EF ...... default 
1 Enable ports 2E / 2F offsets EO-EF 
Internal KBC 


0 Disable 
T “EMaDlesccsccsseccsssessectsesscsecesecscssvessvessecesses default 
0 / Disable 1 / Enable 
Pin (External KBC) (Internal KBC) 
AF12 KBCS# ROMCS# 
v2 KBRC KBDT 
V3 KA20G KBCK 
Wi IRQ1I2 MSDT 
W2 IRQI MSCK 


Device 17 Function 0 Bus Control Registers 


WTA eenaigates ine. 


VT8235 V-Link South Bridge 


Serial IRQ, LPC, and PC/PCI DMA Control 


Offset 52 — Serial IRQ & LPC Control (00h 


7 
6 


Reserved 
LPC Short Wait Abort 
0 Disable default 
1 Enable. During a short wait, the cycle is 
aborted after 8Ts. 
LPC Frame Wait State Time 
QO Frame Wait State is 1T 
1 Frame Wait State is 2T 
LPC Stop to Start Frame Wait State 
QO Enable. One idle state is inserted between 
Stop and Start default 
1 Disable. Stop is followed immediately by 
Start. 
Serial IRQ 
0 Disable default 
1 Enable (IRQ asserted via SerialIRQ pin AE10) 
Serial IRQ Quiet Mode 
QO Continuous Mode 
1 Quiet Mode 
Serial IRQ Start-Frame Width 
00 4 PCI Clocks 
01 6 PCI Clocks 
10 8 PCI Clocks 
11 10 PCI Clocks 


default 


default 


default 


Offset 53 — PC/PCI DMA Control 
7 PCI DMA Pair A and Pair B 

0 Disable 

1 Enable 
PCI DMA Channel 7 
0 Disable 

1 Enable 
PCI DMA Channel 6 
0 Disable 

1 Enable 
PCI DMA Channel 5 
0 Disable 

1 Enable 
PCI DMA Channel 3 
0 Disable 

1 Enable 
PCI DMA Channel 2 
0 Disable 

1 Enable 
PCI DMA Channel 1 
0 Disable 

1 Enable 
PCI DMA Channel 0 
0 Disable 

1 Enable 


default 


default 


default 


default 


default 


default 


default 
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Plug and Play Control - PCI 


Offset 54 - PCI Interrupt Polarit 
7-4 Reserved 


The following bits all default to “level” triggered (0) 

PCI INTA# Invert (edge) / Non-invert (level) . (1/0) 
PCI INTB# Invert (edge) / Non-invert (level) . (1/0) 
PCI INTC# Invert (edge) / Non-invert (level) . (1/0) 
PCI INTD# Invert (edge) / Non-invert (level) . (1/0) 


PCI INTA-D# normally connect to PCI interrupt pins 
INTA-D# (see pin definitions for more information). 


orm hM & 


Note: 


Offset 55 — PCI PNP Interrupt Routing 1 


7-4 PCI INTA# Routing (see PnP IRQ routing table) 
3-0 Reserved always reads 0 


Offset 56 — PCI PNP Interrupt Routing 2 


7-4 PCI INTC# Routing (see PnP IRQ routing table) 
3-0 PCI INTB# Routing (see PnP IRQ routing table) 


Offset 57 — PCI PNP Interrupt Routing 3 


7-4 PCI INTD# Routing (see PnP IRQ routing table) 
3-0 Reserved always reads 0 


Table 11. PnP IRQ Routing Table 


0000 Disabled 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQS 
0110 IRQ6 
0111 IRQ7 
1000 Reserved 
1001 IRQ9 
1010 IRQ10 
1011 IRQ11 
1100 IRQ12 
1101 Reserved 
1110 IRQ14 
1111 IRQ15 


default 
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GPIO and Miscellaneous Control 


Offset 58 — Miscellaneous Control 0 (40h 


7 
6 


Reserved 
Internal APIC 
0 Disable 
I Babe sccccessassscescssassevascoonesasnsscesessensecaeses default 
South Bridge Interrupt Cycles Run at 33 MHz 
0 Disable default 
1 Enable 
Address Decode 
O Subtractive........cecccesescesesseeeeesteeeeeees 
1 Positive 
RTC High Bank Access 
0 Disable access to upper 128 bytes 
1 Enable access to upper 128 bytes 
RTC Rx32 Write Protect 
0 Disable (not protected) 
1 Enable (write protected) 
RTC Rx0D Write Protect 
0 Disable (not protected) 
1 Enable (write protected) 
RTC Rx32 Map to Century Byte 
Controls whether RTC Rx32 is mapped to the 
century byte. 
0 Disable 
1 Enable 


default 


default 


default 


default 


default 
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Offset 59 — Miscellaneous Control 1 (00h 


7-6 Reserved oi.eeeeeeeeeeeeeeseeeeeeeeeeees always reads 0) 
5 LPCRTC 
OF <DiSabl@ic.isccetevideeiensssesdeexiteetectieencee es default 
1 Enable 
4 LPC Keyboard 
0 Disable ISA Keyboard) ....... eee default 


1 Enable (LPC Keyboard) 


3. External MCCS to LPC 
Controls whether external MCCS is through LPC or 
ISA when internal MCCS is not used. 
0 Disable ISA MCCS).......ccceceseeeseeees default 
1 Enable (LPC MCCS) 
2 Internal MCCS (Microcontroller Chip Select) 
0 Disable (external MCCS) ............. eee default 
1 Enable (internal MCCS) 
1 A20M# Active 
0 Disable (A20M# signal not asserted)..... default 
1 Enable (A20M# signal asserted) 
0 NMIon PCI Parity Error 
QO: Disable s..cecccccccscccceicistesdssvssceetasecaneteess default 


1 Enable (to generate NMI, Port 61[3] and Port 
70[7] must also be set) 
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Offset 5A — DMA Bandwidth Control (00h) ..............00+« RW 
7 DMA Channel 7 Bandwidth 
QO: Notitinal osccsccidsccoscusncaicioieels heats default 


1 Improved 

6 DMA Channel 6 Bandwidth 

Oo Nettinal iiiics. cies tscisciesscivesessdevesevodenserveuss default 
1 Improved 

5 DMA Channel 5 Bandwidth 

O: (Nora slescvicoestot dens aadievediseneieiees default 
1 Improved 

4 DMA Single Transfer Mode Bandwidth 

OO Nottinal gocscsisssccestossesesdvasvesssniscnesevaseets bese default 
1 Improved 

3. DMA Channel 3 Bandwidth 

O° No@rtinal | sississsvscstessesssssssenvseasensonsebeess default 
1 Improved 

2 DMA Channel 2 Bandwidth 

O Normal .............. ccc ceeeeeeeeeeessesssesseeeseeerens default 
1 Improved 

1 DMA Channel 1 Bandwidth 

Oo Nofima ssssacsecssssseesdeeascensesacoesseesseensedecoes default 
1 Improved 

0 DMA Channel 0 Bandwidth 

O Normal ............cc cece eeeeeeeeseeesesssessesesseerens default 
1 Improved 


The above bits determine if DMA bandwidth is improved for 
the specified channel. If enabled, bandwidth improvement is 
accomplished by reducing the transaction latency between the 
DMA Controller and the LPC Bus Controller. 
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Offset 5B — Miscellaneous Control 2 (01h) ............ccceeeee RW 


7-4 Reserved 
3. Bypass APIC De-Assert Message 


O). Disable i csicessissicvsstickeulecelesccteesdiecioenepante default 
1 Enable 

2  APIC HyperTransport Mode 
Ol, Disable iscccsessesccsessess sce tsccesesesevesessoestieseesve default 
1 Enable 

1 INTE#, INTF#, INTG#, INTH# (pins GPIO12-15) 
QO! Disable isccsesscscsacsseecsoesstessctesesdssaesesteeaveess default 
1 Enable 

0 Dynamic Clock Stop 
0 Disable 
Vo Ea Dl sscscscscccsetssaccsevecseetesssasessvestcsveccsaes default 
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Programmable Chip Select Control 


Offset 5D-5C — PCS 0 I/O Port Address (0000h)............ RW 
15-0 PCS 0 I/O Port Address.....................000808 default = 0 
Offset 5F-5E — PCS 1 I/O Port Address (0000h)............. RW 


15-0 PCS1I/O Port Address......................0000 default = 0 
Offset 61-60 — PCS 2 I/O Port Address (0000h).............. RW 
15-0 PCS2 I/O Port Address.....................000808 default = 0 
Offset 63-62 — PCS 3 I/O Port Address (0000h).............. RW 


15-0 PCS3 I/O Port Address.....................000808 default = 0 
Offset 65-64 — PCS I/O Port Address Mask (0000h)...... RW 

15-12 PCS 3 I/O Port Address Mask 3-0 
0000 Decode range is | byte «0.0... eee eeeeeeeee default 


0001 Decode range is 2 bytes 
0011 Decode range is 4 bytes 
0111 Decode range is 8 bytes 
1111 Decode range is 16 bytes 
11-8 PCS 2 I/O Port Address Mask 3-0 
0000 Decode range is 1| byte... ee default 
0001 Decode range is 2 bytes 
0011 Decode range is 4 bytes 
0111 Decode range is 8 bytes 
1111 Decode range is 16 bytes 
7-4 PCS11/O Port Address Mask 3-0 
0000 Decode range is 1| byte... ee default 
0001 Decode range is 2 bytes 
0011 Decode range is 4 bytes 
0111 Decode range is 8 bytes 
1111 Decode range is 16 bytes 
3-0 PCS 0I/O Port Address Mask 3-0 
0000 Decode range is 1| byte... default 
0001 Decode range is 2 bytes 
0011 Decode range is 4 bytes 
0111 Decode range is 8 bytes 
1111 Decode range is 16 bytes 
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Offset 66 — PCS Control (OOh) ................scccssssccsssssceseseees RW 
7 PCS 3 Internal I/O 
QO Disable (External) ...........cceceeeeeeseeeeees default 


1 Enable (Internal) 
6 PCS 2 Internal I/O 
Q Disable (External) ...........cceeeeeeeeeeereeeeees default 
1 Enable (Internal) 
5 PCS 1 Internal I/O 
QO Disable (External) ...........cceceeeeeeeeeseeeeees default 
1 Enable (Internal) 
4 PCS 0 Internal I/O 
QO Disable (External) ...........cceeeeeceeeereeeeees default 
1 Enable (Internal) 
The above 4 bits determine whether Programmable Chip 
Selects 0-3 are treated as internal I/O 


3 PCS3 
O! ~ Disable secsicdcnsteeiincceivcsnssvesedeidcecavesadevedenes default 
1 Enable 

2 PCS2 
OY DiS able secsicsccssasiiecciecsnssvasndetecevavesareuesenes default 
1 Enable 

1 PCS1 
O} Disable secscsccisesdivcceiecsnssvesedeidcerivesadenasenes default 
1 Enable 

0 PCSO 
OP Disable sicisesic. sci saveccdessasdeadsedsccdivsaygenseenss default 
1 Enable 


Offset 67 — Output Control (O4h) ............ccccscscssssssssesseeees RW 


7-3. Reserved 
2  FERR Voltage 

0 2.5V 

Tl LeSV> - ccsssssssdassscssszscescesseasessesccsesnsececdess default 
1-0 Reserved 
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ISA Decoding Control 


Offset 6C — ISA Positive Decoding Control 1..............0+ RW 
7 On-Board I/O (Ports 00-FFh) Positive Decoding 
QO’ “Disablessi2issisisssesedssidesecasazscsgessassiieeeseees default 
1 Enable 
6 Microsoft-Sound System I/O Port Positive 
Decoding 
OO: Disable vi6s3ssdscstecusssieuletie els neste default 


1 Enable (bits 5-4 determine the decode range) 
5-4 Microsoft Sound System I/O Decode Range 
O00 O530h-O0537h ou... cececescesseeeeseeeeteeeeseeees default 
01 0604h-060Bh 
10 OE80-0E87h 
11 OF40h-0F47h 
3 Internal APIC Positive Decoding 
O: Disable esccsscicnesteileWn duit default 
1 Enable 
2 BIOS ROM Positive Decoding 
O!  DISABIE rsssccci dete csssenecsedadeadene edits default 
1 Enable 
1 Internal PCS1# Positive Decoding 
OF  DiSAbBle:.eicccsseteveasesriecectayesietre eAeoeeys default 
1 Enable 
0 Internal PCSO# Positive Decoding 
O® DiISABIe esse cscetsevesserreeseeseeyedeatons etieeteieys default 
1 Enable 


Offset 6D — ISA Positive Decoding Control 2.............00++ RW 


7 FDC Positive Decoding 
OQ. Disab l @rcriiiiettiinieuiedad aes default 
1 Enable 
6 LPT Positive Decoding 
Oo Disabl@iccs. cts nine eeak eee default 
1 Enable 
5-4 LPT Decode Range 
00 3BCh-3BFh, 7BCh-7BEh................00 default 
01 378h-37Fh, 778h-77Ah 
10 278h-27Fh, 678h-67Ah 
11 -reserved- 
3. Game Port Positive Decoding 
O% D18abl 6 ice: ceseveesevcocicessssesent eusseieentieess default 
1 Enable 
2 MIDI Positive Decoding 
QO). D8 able ces: s sesessescvecsccassadeessesssessszsasenescees default 
1 Enable 
1-0 MIDI Decode Range 
OO 300-3030 oe eeeeececeseeeeseeeeseeeeteeeeeeens default 
01 310-313h 
10 320-323h 
11 330-333h 
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Offset 6E — ISA Positive Decoding Control 3 .............0 RW 


7 COM Port B Positive Decoding 
QO) Disable icc isacce.teccccsscesscieiensiscssaveeasecnciesss default 
1 Enable 
6-4 COM-Port B Decode Range 
000 3F8h-3FFh (COM1).......... ec eeeeeeeeees default 


001 2F8h-2FFh (COM2) 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh (COM4) 
110 338h-33Fh 
111 3E8h-3EFh (COM3) 
3. COM Port A Positive Decoding 


O: Disabl@s.icestcieied Heiiestie tcc Aula default 
1 Enable 

2-0 COM-Port A Decode Range 
000 3F8h-3FFh (COM1)....... cece default 


001 2F8h-2FFh (COM2) 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh (COM4) 
110 338h-33Fh 
111 3E8h-3EFh (COM3) 


Offset 6F — ISA Positive Decoding Control 4 .............00 RW 


7-6 Reserved 
5 PCS2# and PCS3# Positive Decoding 
O: “Disable e.cssseiecsasacie. oetsatin deca ctsatieaanccieasess default 
1 Enable 
4 I/O Port 0CF9h Positive Decoding 
O: Disables. csiccrauvinisndneicsennci ks default 
1 Enable 
3. FDC Decoding Range 
O.. PRUMary.. ccsisccieeviescesste i cihe cd eeeeiwercsas cess default 
1 Secondary 
2 Sound Blaster Positive Decoding 
QO! “Disable it eisccccevectsevodvenstesteativei seessectewesexs default 
1 Enable 
1-0 Sound Blaster Decode Range 
OO: 220-23 3i veevsvessseecuturewrresisetaadeveadesavecstieses default 
O01 240-253h 
10 260-273h 
11 280-293h 
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V/O Pad Control 
Offset 7C — /O Pad Control (OOh) ................-scssscssseceseees RW 
7-6 Reserved oo...eceeeeeeeeeseeseeeneeeees always reads 0) 
5-4 IDE Interface Output Drive Strength 
O00 LOWESt..secccscciesidesdiasssseeccieereccis default 
11 Highest 
3-2 PLL PCLK Input Delay Select 
OO° i gelisheeisseehisdiehadincci dacs: default 
11 
1-0 PLL CLK66 Feedback Delay Select 
OO gsshesiisslisieteeiandnveideclivinnsccss default 
11 
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Power Management-Specific Configuration Registers 


Offset 80 — General Configuration 0 (OOh)...............0000++ RW 


T Reserved oie eeeeseeseeneeees always reads 0) 
6 = Sleep Button 
O:, : DiSaBle,.3522:ccecvsseh sabi teas cevicestecvevsees secees default 


1 Sleep Button is on GPI21 / ACSDIN3 pin (V1) 
5 Debounce LID and PWRBTN# Inputs for 200us 
This bit controls whether the debounce circuit for the 
LID# and PWRBTN# inputs is enabled to reduce 
possible noise. 


QO’ “DISAB S:.c.a:vsssstadersacsassieiusebaseessenseenSeen cere default 
1 Enable 
4 Reserved (Do Not Program).................... default = 0 


3. Microsoft Sound Monitor in Audio Access 
This bit controls whether an I/O access to the sound 
port sets I/O Rx33-30[10] (Audio Access Status) = 1. 
Oo “DISAB sissasisisdsasseengsusevaed sebacdeassendsenSearsees default 
1 Enable 
2 Game Port Monitor in Audio Access 
This bit controls whether an I/O access to the game 
port sets I/O Rx33-30[10] (Audio Access Status) = 1. 
O'. Disable s.isicssisssesivesaiedecs vor castvedssssesesscaad default 
1 Enable 
1 Sound Blaster Monitor in Audio Access 
This bit controls whether an I/O access to the sound 
blaster port sets I/O Rx33-30[10] (Audio Access 


Status) = 1. 
QO}. . Disables. isisissssiesissvaehivaideeeenseietieess default 
1 Enable 


0 MIDI Monitor in Audio Access 
This bit controls whether an I/O access to the MIDI 
port sets I/O Rx33-30[10] (Audio Access Status) = 1. 
O: Disable wissieicicsiescthsestestieustasele se eocbescsveuss default 
1 Enable 
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Offset 81 - General Configuration 1 (O4h)............ccccceeee RW 


7 


1/O Enable for ACPI I/O Base 

0 Disable access to ACPI I/O block.......... default 

1 Allow access to Power Management I/O 
Register Block (see offset 4B-48 to set the 
base address for this register block). The 
definitions of the registers in the Power 
Management I/O Register Block are included 
later in this document, following the Power 
Management Subsystem overview. 


Reserved:  sisstiacsississieasiviessioteses always reads 0 
ACPI Timer Count Select 
O 24-bit Timer... eee eeeeeseeeesneeeeeeeenes default 


1 32-bit Timer 
RTC Enable Signal Gated with PSON (SUSC#) in 
Soft-Off Mode 
This bit controls whether RTC control signals are 
gated during system suspend state. This is to prevent 
CMOS and Power-Well register data from being 
corrupted during system on/off when the control 
signals (PWRGD) may not be stable. 

0 Disable 

|e 5) 0t- |) (eee default 
Clock Throttling Clock Select (STPCLK#) 
This bit controls the timer tick base for the throttle 
timer. 

0 30 usec (480 usec cycle time when using a 4- 


DIGI) cos. ceetteteveeseeediehandienes Mesaied eve default 
1 1 msec (16 msec cycle time when using a 4-bit 
timer) 


The timer tick base can be further lowered to 7.5 usec 
(120 usec cycle time when using a 4-bit timer) by 
setting Rx8D[4] = 1. When Rx8Df[4] = 1, the setting 
of this bit is ignored. 

Reserved (Do Not Program) .................... default = 0 
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Offset 82 - ACPI Interrupt Select ............scccsssssssssssssseeeees RW 


7 ATX/ AT Power Indicator. .............000.e RO 
O ATX 
1 AT 

6 PSON (SUSC#) Gating .....0.... cece eeeteeeees RO 


During system on/off, this status bit reports whether 
PSON gating state has been completed, 0 meaning 
that gating is active now and | meaning that gating is 
complete. Software should not access any CMOS or 
Power-Well registers until this bit becomes 1 if 
Rx81[2] = 1 (see register description on previous 
page). 
0 PSON Gating Active 
1 PSON Gating Complete 
BS Reserved. csccciscecvssscuesesesssadiseessoavee. always reads 0) 
4 SUSC# AC-Power-On Default Value ................ RO 
This bit is written at RTC Index OD bit-7. If this bit 
is 0, the system is configured to “default on” when 
power is connected. 
3-0 SCI Interrupt Assignment 

This field determines the routing of the ACPI IRQ. 
O000: Disabled... iis.scccccccesscisesesscascegsseessesiessaes default 
0001 IRQ1 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQS 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ10 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 IRQ15 
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Offset 85-84 - Primary Interrupt Channel (0000h 


If a device IRQ is enabled as a Primary IRQ, that device’s 
IRQ can be used to generate wake events. The bits in this 
register are used in conjunction with: 


m PMIO Rx28[7] — Primary Resume Status 
m PMIO Rx2A[7] — Primary Resume Enable 


If a device on one of the IRQ’s is set to enable the Primary 
Interrupt, once the device generates an IRQ, the PMIO 
Rx28[7] status bit will become | to report the occurrence of 
the Primary IRQ. If PMIO Rx2A[7] is set to 1 to enable 
Resume-on-Primary-IRQ, the IRQ then becomes a wake 
event. 


15 1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel 
14 1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel 
13. 1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel 
12. 1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel 
11.—=—-1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel 
10 =1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel 
9 1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel 
8 = 1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel 
7 1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel 
6 = =1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel 
5 =: 1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel 
4 1/0 =Ena/Disa IRQ4 as Primary Intrpt Channel 
3. 1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel 
2 Reserved oun... eeeeeeseeeeeesneeseeseeeeneeees always reads 0 
1 = 1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel 
0 1/0 = Ena/Disa IRQO as Primary Intrpt Channel 
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Offset 87-86 - Secondary Interrupt Channel (0000h).... RW 


For legacy PMU, the bits in this register are used in 
conjunction with: 


mw PMIO Rx28[1] — Secondary Event Timer Timeout Status 
mw PMIO Rx2A[7] — SMI on Secondary Event Timer Timeout 


Secondary IRQ’s are different from Primary IRQ’s in that 
systems that resume due to a Secondary IRQ can return 
directly to suspend state after the secondary event timer times 
out. For this to work, PMIO Rx2A[1] needs to be set to one to 
enable SMI-on-Secondary-Event-Timer-Timeout (when PMIO 
Rx28[1] = 1). The timer’s count value can be set via Rx93- 
90[27-26]. 


15 1/0 = Ena/Disa IRQ15 as Secondary Intr Channel 
14 1/0 = Ena/Disa IRQ14 as Secondary Intr Channel 
13. 1/0 = Ena/Disa IRQ13 as Secondary Intr Channel 
12. 1/0 = Ena/Disa IRQ12 as Secondary Intr Channel 
11.—=—-1/0 = Ena/Disa IRQ11 as Secondary Intr Channel 
10 =1/0 = Ena/Disa IRQ10 as Secondary Intr Channel 
9 1/0 = Ena/Disa IRQ9 as Secondary Intr Channel 
8 = 1/0 = Ena/Disa IRQ8 as Secondary Intr Channel 
7 1/0 = Ena/Disa IRQ7 as Secondary Intr Channel 
6 =1/0 = Ena/Disa IRQ6 as Secondary Intr Channel 
5 =: 1/0 = Ena/Disa IRQ5 as Secondary Intr Channel 
4 1/0 = Ena/Disa IRQ4 as Secondary Intr Channel 
3. =: 1/0 = Ena/Disa IRQ3 as Secondary Intr Channel 
2. Reserved) | csns.tis ese liiniedes: always reads 0) 
1 = 1/0 = Ena/Disa IRQ1 as Secondary Intr Channel 
0 1/0 = Ena/Disa IRQO as Secondary Intr Channel 
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Offset 8B-88 — Power Management I/O Base 


31-16 Reserved 


ssbicbgesdestepes edivuguaesaesstustis always reads 0 


15-7 Power Management I/O Register Base Address 


6-0 


7-4 


3 


2 


1-0 


Port Address for the base of the 128-byte Power 
Management I/O Register block, corresponding to 
AD[15:7]. See “Power Management I/O Space 
Registers” in this document for definitions of the 
registers in the Power Management I/O Register 
Block 

0000001b 


Thermal Duty Cycle 
This field determines the duty cycle of STPCLK# 
when the THRM# pin is asserted. The duty cycle 
indicates the percentage of performance (the lower 
the percentage, the lower the performance and the 
higher the power savings). The STPCLK# duty cycle 
when THRM# is NOT asserted is controlled by 
PMIO Rx10[3:0]. If the setting in that field is lower 
than the setting in this field, the lower setting will be 
used for thermal duty cycle. 
OOOO Reserved .scccciiscecticensteivvens choses ueeviae vies default 
0001 0-6.25% 
0010 6.25-12.50% 
0011 18.75-25.00% 
0100 31.25-37.50% 
0101 37.50-43.75% 
0110 43.75-50.00% 
0111 50.00-56.25% 
1000 56.25-62.50% 
1001 62.50-68.75% 
1010 68.75-75.00% 
1011 75.00-87.50% 
1100 75.00-81.25% 
1101 81.25-87.50% 
1110 87.50-93.75% 
1111 93.75-100% 
THRM Enable 
QQ) PIS ADS: se sss cscs5eee3 sibs eteessseand cg seascee leaders default 
1 Enable 
Processor Break Event 
O!- DISADIE cio cascdsecaes feetecceadseasdegutesnctdhsntdeds default 
1 Enable 


RESEPVER, fuceisseviscieteveecssiesocaseenstadiags always reads 0) 
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Throttle Timer Reset.....................cccccccccceseeees def = 0 
Throttle Timer 
This field determines the number of bits used for the 
throttle timer, which in conjunction with the throttle 
timer tick determines the cycle time of STPCLK#. 
For example, if a 2-bit timer and a 7.5 usec timer tick 
are selected, the STPCLK# cycle time would be 30 
usec (2**2 x 7.5). If a 4-bit timer and a 7.5 usec 
timer tick is selected, the cycle time would be 120 
usec (2**4 x 7.5). 

OX ARBIt. hislicerneon tthe deere edie eas default 


Fast Clock (7.5us) as Throttle Timer Tick 
This bit controls whether the throttle timer tick uses 
7.5 usec as its time base (120 usec cycle time when 
using a 4-bit timer). 
0 Timer Tick is selected by Rx80[1] ........ default 
1 Timer Tick is 7.5 usec (Rx80[1] is ignored) 
SMI Level Output (Low) 
O Disable... ceeececeeseceeesseceeesteeeeseneeeeess default 
1 Enable (during an SMI event, SMI# is held 
low until SMI event status is cleared) 
Internal Clock Stop for PCI Idle 
This bit controls whether the internal PCI clock is 
stopped when PCKRUN# is high. 
0 PCI clock is not stopped «0... ee default 
1 PCI clock is stopped 
Internal Clock Stop During C3 
This bit controls whether the internal PCI clock is 
stopped during C3 state. 
0 PCI clock is not stopped «0... default 
1 PCI clock is stopped 
Internal Clock Stop During Suspend 
This bit controls whether the internal PCI clock is 
stopped during Suspend state. 
0 PCI clock is not stopped «0... default 
1 PCI clock is stopped 
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Offset 93-90 - GP Timer Control (0000 0000h)............... RW 


31-30 Conserve Mode Timer Count Value 
OO 1/16 SCCONL........ cece eeeeseeeseeeeeseeeeeseseeeeens default 
Ol 1/8 second 
10 1 second 


11 1 minute 

Conserve Mode Status 

This bit reads 1 when in Conserve Mode 

28 Conserve Mode 
This bit controls whether conserve mode (throttling) 
is enabled. When this bit is set, the system can enter 
conserve mode when primary activity is not detected 
within a given time period (determined by bits 31-30 
of this register). Primary activity is defined in PMIO 


29 


Rx33-30. 
0. “Disable: .escsssdvsvesssesscsvtsevessidissnsaiseeetess default 
1 Enable 


27-26 Secondary Event Timer Count Value 
OO 2 milliseconds... eee eeeeeeeeeeneeeeereee default 
O01 64 milliseconds 
10 % second 
11 by EOI + 0.25 milliseconds 
25 Secondary Event Occurred Status 
This bit reads | to indicate that a secondary event has 
occurred (to resume the system from suspend) and 
the secondary event timer is counting down. 


24 Secondary Event Timer Enable 
Or + DisaBle esses cazessceciatiest sees Sead deetassteciectelees default 
1 Enable 
23-16 GP1 Timer Count Value (base defined by bits 5-4) 
Write to load count value; Read to get current count 
15-8 GPO Timer Count Value (base defined by bits 1-0) 


Write to load count value; Read to get current count 
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5-4 


1-0 
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GP1 Timer Start 
On setting this bit to 1, the GP1 timer loads the value 
defined by bits 23-16 of this register and starts 
counting down. The GPI timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable’ Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP1 timer counts down to zero, then 
the GP1 Timer Timeout Status bit is set to one (bit-3 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP1 Timer Timeout Enable bit is set (bit-3 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
GP1 Timer Automatic Reload 

O GPI Timer stops atO ee default 

1 Reload GP1 timer automatically after counting 

down to 0 

GP1 Timer Base 

OO: DISABle wesc ccs cases eseseseedised seaseescceybesvetensesne default 

01 1/16 second 

10 1 second 

11 1 minute 


GPO Timer Start 
On setting this bit to 1, the GPO timer loads the value 
defined by bits 15-8 of this register and _ starts 
counting down. The GPO timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable’ Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GPO timer counts down to zero, then 
the GPO Timer Timeout Status bit is set to one (bit-2 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GPO Timer Timeout Enable bit is set (bit-2 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
GPO Timer Automatic Reload 

O GPO Timer stops at 0 oe default 

1 Reload GPO timer automatically after counting 

down to 0 

GPO Timer Base 

OO DISADle oisscccs cases esepedeedised sieaseesccivbesetoasesne default 

O01 1/16 second 

10 1 second 

11 1 minute 
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Offset 94 — Power Well Control .................ccccccsssssssssseees WO 


7 


1-0 


SMBus Clock Select 
QO SMBus Clock from 14.31818 MHz Divider 
1 SMBus Clock from RTC 32.768 KHz ... defult 
Reserved:  sssiissccsisve etic nies always reads 0) 
Internal PLL Reset During Suspend 
O>) Bmabl es sicsscct ccscsdsanssesesscavavetsavarsctuevsiee default 
1 Disable 
SUSST1# / GPO3 Select (Pin Y3) 
O° (SUSS TAF iescssccnceccdizsceesssveseceeeysdctundecess default 
1 GPO3 


0. SUSB# iscctescyott ersten nacetonnieadiects default 
1 GPO2 
GPO1 / SUSA# Select (Pin AA2) 
> (SUSAR ieee cecveladessseccesraheureintinndiecss default 
1 GPOl1 
GPOO Output Select (Pin AA3) 
This field controls the GPOO output signal for Pulse 
Width Modulation. 

00 GPOO Fixed Output Level (defined by PMIO 
R&A CTO): cccceiescdecessaccevessscsssceacessssteceieces default 
GPOO0 output is 1 Hz “SLOWCLK” 

GPOO output is 4 Hz “SLOWCLK” 
11 GPOO output is 16 Hz “SLOWCLK” 
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7-4 Reserved 


Offset 95 — Miscellaneous Power Well Control.............. RW 


CPUSTP# to SUSST# Delay Select 
This bit controls the delay between the deassertion of 
CPUSTP# and the deassertion of SUSST# during a 
resume. 
O 1 msec MINIMUM... ee eeeeeeeeeeeeee default 
1 125 usec minimum 


6 SUSST# Deasserted Before PWRGD for STD 
Ol Disable. tesececoxdseesessieeesigscavetevesveceetects default 
1 Enable (SUST# is deasserted before PWRGD 
when resuming from STD) 
5 Keyboard / Mouse Port Swap 
This bit determines whether the keyboard and mouse 
ports can be swapped. 
O! Disable icc iidesosschievocsetetesseeessi aecseteeeets default 
1 Enable 
A “Reserved sssviccrneineeaicten en always reads 0) 
3 SMB2/GPO Select 
QO SMBDT2 /SMBCR2 .........cceeeeeeees default 
1 GPO26 / GPO27 
2 AOL 2 SMB Slave 
This bit controls whether external SMB masters can 
access internal SMB registers (for Alert-On-LAN). 
0 Enable (external SMB masters may reset / 
resume the system (when Rx96[4]=1) or detect 
GP Status): ccieccccsesebccdsedescesesedesgabecsseszees default 
1 Disable 
1 SUSCLK / GPO4 Select 
OO SUSCEK ssgeves codesieeesd sitciecceseecechessetiasents default 
1 GPO4 
0 USB Wakeup for STR / STD / SoftOff 
This bit controls whether USB Wakeup is enabled 
when PMIO Rx21-20[14] (USB Wakeup Status) = 1. 
This allows wakeup from STR, STD, Soft Off, and 
POS. 
O!. Disable x sesecsdseeseccssecssestovssesasessetanscneeteve default 
1 Enable 
Offset 96 — Power On / Reset Control .................scesseceees RW 


soephatevsacoesiopsobsdesvedapatsmesines always reads 0 


3-0 CPU Frequency Strapping Value Output to NMI, 


INTR, IGNNE#, and A20M# during RESET# 

The value written to this field is strapped through 
NMI, INTR, IGNNE#, and A20M# during RESET# 
to determine the multiplier for setting the CPU’s 
internal frequency. If the CPU hangs due to 
inappropriate settings written here, the GP3 timer 
(second timeout) can be used to initiate a system 
reboot (PMIO Rx42[2] = 1). Refer to the BIOS 
Porting Guide for additional details. 
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Offset 98 —- GP2 / GP3 Timer Control ......sssesseesseerseeeeee RW 
7  GP3 Timer Start 
On setting this bit to 1, the GP3 timer loads the value 
defined by Rx5A and starts counting down. The GP3 
timer is reloaded at the occurrence of certain events 
enabled in the GP Timer Reload Enable Register 
(Power Management I/O Space Offset 38h). If no 
such event occurs and the GP3 timer counts down to 
zero, then the GP3 Timer Timeout Status bit is set to 
one (bit-13 of the Global Status register at Power 
Management Register I/O Space Offset 28h). 
Additionally, if the GP3 Timer Timeout Enable bit is 
set (bit-13 of the Global Enable register at Power 
Management Register I/O Space Offset 2Ah), then an 
SMT is generated. 
6 GP3 Timer Automatic Reload 
O GP3 Timer stops at 0 woe default 
1 Reload GP3 timer automatically after counting 
down to 0 
5-4 GP3 Timer Tick Select 

OO» DISABLE a .2ias cosas ctssiccdsesciscsseedeabecabecesenncace default 

01 1/16 second 

10 1 second 

11 1 minute 


3. GP2 Timer Start 
On setting this bit to 1, the GP2 timer loads the value 
defined by Rx59 and starts counting down. The GP2 
timer is reloaded at the occurrence of certain events 
enabled in the GP Timer Reload Enable Register 
(Power Management I/O Space Offset 38h). If no 
such event occurs and the GP2 timer counts down to 
zero, then the GP2 Timer Timeout Status bit is set to 
one (bit-12 of the Global Status register at Power 
Management Register I/O Space Offset 28h). 
Additionally, if the GP2 Timer Timeout Enable bit is 
set (bit-12 of the Global Enable register at Power 
Management Register I/O Space Offset 2Ah), then an 
SMT is generated. 
2  GP2 Timer Automatic Reload 
O GP2 Timer stops at 0 oe default 
1 Reload GP2 timer automatically after counting 
down to 0 
1-0 GP2 Timer Tick Select 

00> Disable wives cesiess cases nee anee vials default 

O01 1/16 second 

10 1 second 

11 1 minute 
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Offset 99 — GP2 Timer..........ccccccscssseecscseceeseseseeseeeneeeeeeenees 
7 Write: GP2 Timer Load Value 
Read: GP2 Timer Current Count 


Offset 9A — GP3 Timer ...........cccccssssssesssesssesssesseessntsssesseens RW 
7 Write: GP3 Timer Load Value............... default = 0 
Read: GP3 Timer Current Count 


Offset C3-C0 — Power Management Capability.............. RO 


31-16 Power Management Capability .always reads 0002h 
15-8 Next Pointer 00.0.0... always reads 00h 
7-0 Capability ID... eee always reads Olh 


Offset C7-C4 — Power Mgmt Capability CSR..............0. RW 


31-24 Power Management Data............... always reads 00h 
23-16 PM CSR P2P Support Extensions. always reads 00h 
15-0 PM Control / Status (D0/D3 Only)..default = O000h 
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System Management Bus-Specific Configuration Registers 


Offset D1-D0O — SMBus W/O Base ..............ssccccsrcsssessssreseees RW 
15-4 I/O Base (16-byte I/O space) ............... default = 00h 
30 Bixed) ai. chieas. ncn always reads 0001b 

Offset D2 — SMBus Host Configuration ...................0+ RW 


TA. ReServed  cosces.ecreseiotteg diets esc always reads 0) 
3. SMBus Interrupt Type 
Oe SMT. atone sonra tein ayas ete as default 
1 SCI 
Z Reserved csscesseeseceicieccsesecteviserisceess always reads 0) 
1 SMBus Interrupt Enable 
QO Disable SCI/ SMLI............ccecceeeseeeees default 
1 Enable SCI / SMI 
0 SMBus Host Controller Enable 
0 Disable SMB controller functions......... default 
1 Enable SMB controller functions 
Offset D3 — SMBus Host Slave Command ................s0000 RW 
7-0 SMBus Host Slave Command Code ......... default=0 
Offset D4 — SMBus Slave Address for Port 1.................. RW 
7-1 SMBus Slave Address for Port 1............... default=0 
0 Read / Write for Shadow Port 1 
Offset D5 — SMBus Slave Address for Port 2..............04.. RW. 
7-1. SMBus Slave Address for Port 2............... default=0 
0 Read / Write for Shadow Port 2 
Offset D6 — SMBus Revision ID ...................cccccssssessssreeees RO 
7-0 SMBus Revision Code 
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SMB GPIO Slave Command Codes 


SMBus Command Code 0 — GPIO Slave Input Port...... RO 
7-0 Input Data oo ee default per pins 


Reflects the incoming logic levels of the pins, 
regardless of whether the pin is defined as an input or 
an output. Writes to this register have no effect. 


SMBus Command Code 1 - GPIO Slave Output Port .. RW 
7-0 Output Data default = 0 
Controls the levels of the GPIO output pins defined 
as outputs. Bit values in this register have no effect 
on pins defined as inputs. Reads from this register 
reflect the saved value last written, not the actual pin 

value. 


SMBus Cind Code 2 — GPIO Slave Polarity Inversion.. RW 
7-0 Polarity Inversion default = OFh 
This register enables polarity inversion of pins 
defined as inputs by Command Code 3. 
0 Corresponding pin’s polarity unchanged 
1 Corresponding pin’s polarity inverted 


SMBus Cmd Code 3 - GPIO Slave I/O Configuration... RW 
7-0 Input / Output Configuration default = OFFh 
This register configures the directions of the I/O pins. 

0 Corresponding pin is an output 
1 Corresponding pin is an input 


default 
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General Purpose I/O Control Registers 


Offset EO — GPI Inversion Control ..............sccsssccssssseeeees RW 
7-0 GPI[27-24, 19-16] Input Inversion 
O Non-inverted input ...... eee default 
1 Inverted input 
Offset El — GPT SCT / SMI Select..........ssecssrssesereeseeseeeeeee RW. 


7-0 GPI[27-24, 19-16] SCI / SMI Select 
When GPI[27-24,19-16] are set to enable SCI / SMI 
generation (PMIO Rx52), this field determines 
whether an SCI or SMI is generated. 


OF SSMS ee cesta eee ales ee echeceesseutentecend default 
1 SMI 
Offset E4 — GPO Pin Select ..............c.sssccsssssccsssssccsssssceees RW 
7 “Reserved.  sicnhentovendiwcncnda always reads 0) 
6 ACSDIN2,3 / GPIO20,21 Select (Pins U2, V1) 
This bit is ignored if any of RxES bits 1, 2, 4, or 5 = 1 
0 U2=ACSDIN2, V1 = ACSDING......... default 
1 U2=GPIO20, V1 = GPIO21 
5 SA[19:16] / GPO[19:16] Select (AC11, AD11, 
AE11, AF11) 
0: SAPO TG cscs cvdtetivedses vase Nineties default 
1 GPO[19:16] 
4 GPIO[15:12] Direction 
0 Input (pins are GPI[15:12]) oe. default 
1 Output (pins are GPO[15:12]) 
3 GPIO[11:8] Direction 
OQ Input (pins are GPI[11:8]).... ee default 
1 Output (pins are GPO[11:8]) 
2  GNT5#/GPO7 Select (Pin P4) 
REQ5# / GPI7 Select (Pin N4) 
QO P4=GPO7, N4 = GPI7......... eee default 
1 P4=GNT5#, N4 = REQ5S# 
1 PCISTP#/ GPO6 Select (Pin AF6) 
OQ: V6 = PCIST PH. c.sscccccsesssceeetineesseiseseats default 
1 V6=GPO6 
0 CPUSTP#/ GPOS Select (Pin AC7) 
O:  Y5-=-CPUSTP# oi s....cccssccdeccsateeceseisssease default 
1 Y5=GPO5 
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Offset E5 — GPIO I/O Select 1 ...............sssccssssssccsssscecesees RW 
7 Voltage Regulator Change Timer Select 
QO) 100 Usee.sisihdiscigsh a ceiieeeciaeeeis default 
1 200 usec 
6 AGPBZ# Source of Bus Master Status 
O: . Disable vc.ssciecckentiiaseiceih hen dads default 
1 Enable 
S Reserved  2iccisieciucatussiise cas always reads 0) 
4 VGATE on GPIO8 (Pin C8) 
Oi $U2:= GRIOB is eet default 
1 U2=VGATE (bit 1 and RxE4[6] are ignored) 


CPU Frequency Change 

sec dutevvepaxwie cucu ecsteaastuntecceum sarateniets default 

Disable 

PCS1# on ACSDIN3 (Pin V1) 
0 V1=ACSDIN3 / GPIO21 / SLPBTN#. default 
1 V1=PCS1# (RxE4[6] ignored) 

PCS0# on ACSDIN2 (Pin U2) 
0 U2=ACSDIN2 / GPIO20 
1 U2=PCSO# (RxE4[6] ignored) 

IORDY / GPI19 Select (Pin AD10) 


default 


default 
AD10 = GPI19 


Offset E6 — GPIO I/O Select 2 
7 


GPI31 / GPO31 (GPIOE) Select (Pin AC6) 
0 AC6=GPI31 
1 AC6=GPO31 / GPIOE 

GPI30 / GPO30 (GPIOD) Select (Pin AD6) 
0 AD6= GPI30 
1 AD6 = GPO30/ GPIOD 

Reserved always reads 0 

GPI25 / GPO25 (GPIOC) Select (Pin AE6) 
0 AE6=GPI25 
1 AE6 = GPO25 / GPIOC 

GPI24 / GPO24 (GPIOA) Select (Pin AE5) 
0 AES = GPI24 
1 AES = GPO24/ GPIOA 


default 


5-2 


default 


Offset E7 - GPO Output T 


These bits determine whether the indicated GPO pin is open 
drain or TTL when the corresponding bit of RxE6 = 1. 


7  GPO31 OD/TTL Select (Pin AC6) 
6 GPO30 OD/TTL Select (Pin AD6) 
S22: RESErVed) sss ctsciiesdansiessesscsesssaseiseteases always reads 0) 
1 GPO25 OD/TTL Select (Pin AE6) 
0 GPO24 OD/TTL Select (Pin AE5) 
For all defined bits above: 
OL OD.  vssessecdecrpavldecaedeacenassentedcerivesaienteeces default 
1 TTL 
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Power Management I/O-Space Registers 


Basic Power Management Control and Status 


I/O Offset 1-0 - Power Management Status ............000+ RWC 


The bits in this register are set only by hardware and can be 
reset by software by writing a one to the desired bit position. 


15 


7-6 


3-1 


Wakeup Status .0.0....0. ee eeceeeeeeeneeeeneeeeeee default = 0 
This bit is set when the system is in the suspend state 
and an enabled resume event occurs. Upon setting 
this bit, the system automatically transitions from the 
suspend state to the normal working state (from C3 to 
CO for the processor). 


Reserved... .vcnictiedin-neiniiien always reads 0 
Abnormal Power-Off Status ................... default = 0 
RTC Alarm Status ...........eee default = 0 


This bit is set when the RTC generates an alarm (on 
assertion of the RTC IRQ signal). 


Sleep Button Status .......00... eects default = 0 
This bit is set when the sleep button is pressed 
(SLPBTN# signal asserted low). 

Power Button Status «0.00000. default = 0 
This bit is set when the PWRBTN# signal is asserted 
low. If the PWRBTN# signal is held low for more 
than four seconds, this bit is cleared, the Power 
Button Status bit is set, and the system will transition 
into the soft off state. 

RESErVed | i ssssssseegcscteecisssersebehitactoaseas always reads 0 
Global Status 0.0.0... eeeeees default = 0 
This bit is set by hardware when the BIOS Release 
bit is set (typically by an SMI routine to release 
control of the SCI / SMI lock). When this bit is 
cleared by software (by writing a one to this bit 
position) the BIOS Release bit is also cleared at the 
same time by hardware. 

Bus Master Status 0.000... default = 0 
This bit is set when a system bus master requests the 
system bus. All PCI master, ISA master and ISA 
DMA devices are included. 

Reserved: sieisssesiissspessteiicisategeaies always reads 0 
ACPI Timer Carry Status... default = 0 
The bit is set when the 23 (31st) bit of the 24 (32) 
bit ACPI power management timer changes. 
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I/O Offset 3-2 - Power Management Enable 


The bits in this register correspond to the bits in the Power 
Management Status Register at offset 1-0. 


15 


14-12 Reserved 


11 
10 


7-6 


REServed —— vvsiesssasscuseeetitesieessecasieabanes always reads 0 


sie conepvodes osdutosvwasbeateausena cess always reads 0 
RESCFVEO. © ncn secisessssctesscesatessessecsseevsen always reads 0 
RTC Alarm Enable 00.00.00. default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the RTC Status bit is set. 

Sleep Button Enable ...........00.. eee default = 0 
This bit may be set to trigger either an SCI or SMI 
when the Sleep Button Status bit is set. 

Power Button Enable ...........000.0 default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the Power Button Status bit is set. 


RESERVE ssciscsiassasnieecessesdspstueiveedinas always reads 0 
Global Enable «0.00.00... cece ee eeeeeeeee default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the Global Status bit is set. 


RESErVed:  cyiivetishcnedeesitisevcncee always reads 0 


Reserved . as:dethishesieciisidsceascnts always reads 0 
ACPI Timer Enable..........0000. ee default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI Enable bit) to be 
generated when the Timer Status bit is set. 


I/O Space Power Management Registers 
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I/O Offset 5-4 - Power Management Control............cc000 RW 


15 


14 
13 


12-10 


7-3 
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Soft Resume 

This bit is used to allow a system using an AT power 
supply to operate as if an ATX power supply were 
being used. Refer to the BIOS Porting Guide for 
implementation details. 


OF D1SADIE: x6 232 dyscsscsarorsemasecuacecsceeaieessects default 
1 Enable 
Reserved © sscsdsteacienscniauce always reads 0 


Sleep Enable ...............ccceeeeeeeeeees Write | to activate 
This is a write-only bit; reads from this bit always 
return zero. Writing a one to this bit causes the 
system to sequence into the sleep (suspend) state 
defined by the Sleep Type field. 

Sleep Type 

000 Normal On 

001 Suspend to RAM (STR) 

010 Suspend to Disk (STD) (also called Soft Off). 
The VCC power plane is turned off while the 
VSUS33 and VBAT planes remain on. 
Reserved 
Power On Suspend without Reset 
Power On Suspend with CPU Reset 

110 Power On Suspend with CPU/PCI Reset 

111 Reserved 
In any sleep state, there is minimal interface between 
powered and non-powered planes so that the effort 
for hardware design may be well managed. 

RESCRVEO  csddesszespeteieses cscs sscestesienters always reads 0 
STD Command Generates System Reset Only 
O° Disables iscescesseschessic eee euctessieaesesnt default 
1 Enable (STD command generates a system 
reset and not STD) 
Reserved: issiiesdaniinchcwinnnis always reads 0 
Global Release ...................0::ccccceeees WO, default = 0 
This bit is set by ACPI software to indicate the 
release of the SCI / SMI lock. Upon setting of this 
bit, the hardware automatically sets the BIOS Status 
bit. The bit is cleared by hardware when the BIOS 
Status bit is cleared by software. Note that the setting 
of this bit will cause an SMI to be generated if the 
BIOS Enable bit is set (bit-5 of the Global Enable 
register at offset 2Ah). 
Bus Master Reload 
This bit controls whether bus master requests (PMIO 
Rx00[4] = 1) transition the processor from C3 to CO 
state. 
0 Bus master requests are ignored by power 
management lOQIC 00... eeeeeeteeeeneeeeee default 
1 Bus master requests transition the processor 
from the C3 state to the CO state 


O11 
100 
101 
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SCI/ SMI Select 
This bit controls whether SCI or SMI is generated for 
power management events triggered by the Power 
Button, Sleep Button, and RTC (when PMIO Rx1-0 
bits 8, 9, or 10 equal one). 
O Generate SMI............cesccseeessseceeseeseseeeees default 
1 Generate SCI 
Note that certain power management events can be 
programmed individually to generate an SCI or SMI 
independent of the setting of this bit (refer to the 
General Purpose SCI Enable and General Purpose 
SMI Enable registers at offsets 22 and 24). Also, 
Timer Status & Global Status always generate SCI 
and BIOS Status always generates SMI. 


I/O Offset 0B-08 - Power Management Timer ............0 RW 


31-24 Extended Timer Value 


23-0 


This field reads back 0 if the 24-bit timer option is 
selected (Rx41 bit-3). 

Timer Value 

This read-only field returns the running count of the 
power management timer. This is a 24/32-bit counter 
that runs off a 3.579545 MHz clock, and counts while 
in the SO (working) system state. The timer is reset 
to an initial value of zero during a reset, and then 
continues counting until the 14.31818 MHz input to 
the chip is stopped. If the clock is restarted without a 
reset, then the counter will continue counting from 
where it stopped. 
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Processor Power Management Registers 


I/O Offset 13-10 - Processor & PCI Bus Control............ RW 
31-12 Reserved oe eeeeeeeeeeees always reads 0 
11 Disable PCISTP# When PCKRUN# is Deasserted 


OO: TB abl sics, aisensseacdenvucsscaeeseasceeossndseeessesces default 
1 Disable 
10 PCI Bus Clock Run Without Stop 
0 PCKRUN# is always asserted ............... default 
1 PCKRUN# will be de-activated after the PCI 
bus is idle for 26 clocks 


9 Host Clock Stop 
This bit controls whether CPUSTP# is asserted in C3 
and S1 states. Normally CPUSTP# is not asserted in 
C3 and S1 states, only STPCLK# is asserted. 
QO CPUSTP# will not be asserted in C3 and S1 
states (only STPCLK# is asserted)........ default 
1 CPUSTP# will be asserted in C3 and S1 states 
8 Assert SLP# for Processor Level 3 Read 
This bit controls whether SLP# is asserted in C3 
state. 
QO SLP# is not asserted in C3 state ............ default 
1 SLP# is asserted in C3 state 
Used with Intel CPUs only. 
7 Lower CPU Voltage During C3 /S1 
This bit controls whether the CPU voltage is lowered 
when in C3/S1 state. The voltage is lowered using 
the VRDSLP signal to the voltage regulator. PMIO 
RxES[3] must be 0 to enable the voltage change 
function. Bits 8 and 9 of this register must also be set 
to 1. 
0 Disable (normal voltage during C3/S1)....... def 
1 Enable (lower voltage during C3/S1) 
6-5 Reserved oo... eeeeeeereees always reads 0 
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4 Throttling Enable 
Setting this bit starts clock throttling (modulating the 
STPCLK# signal) regardless of the CPU state. The 
throttling duty cycle is determined by bits 3-0 of this 
register. 
3-0 Throttling Duty Cycle 

This field determines the duty cycle of the STPCLK# 
signal when the system is in throttling mode 
("Throttling Enable" bit set to one). The duty cycle 
indicates the percentage of performance (the lower 
the percentage, the lower the performance and the 
higher the power savings). 

0000 Reserved 

0001 0-6.25% 

0010 6.25-12.50% 

0011 18.75-25.00% 

0100 31.25-37.50% 

0101 37.50-43.75% 

0110 43.75-50.00% 

0111 50.00-56.25% 

1000 56.25-62.50% 

1001 62.50-68.75% 

1010 68.75-75.00% 

1011 75.00-87.50% 

1100 75.00-81.25% 

1101 81.25-87.50% 

1110 87.50-93.75% 

1111 93.75-100% 


V/O Offset 14 - Processor Level 2 .....s+:s:cssssecsssecessseeesseeeeees RO 
70 ‘Leyel2  sniiandiciiennduinss always reads 0 
Reads from this register put the processor into the 
Stop Grant state (the VT8235 asserts STPCLK# to 
suspend the processor). Wake up from Stop Grant 

state is by interrupt INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 


1/O Offset 15 - Processor Level 3.............sssessrseseeeserees RO 

70° Level3: _-santesshisiwacyudaiaigem always reads 0 

Reads from this register put the processor in the C3 

clock state with the STPCLK# signal asserted. If 

Rx10[9] = 1 then the CPU clock is also stopped by 

asserting CPUSTP#. Wakeup from the C3 state is by 
interrupt (INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 
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General Purpose Power Management Registers 


I/O Offset 21-20 - General Purpose Status............cceeees 


15 North Bridge SERR# Status 
14. USB Wake-Up Status 
For STR / STD / Soff 
13. AC97 Wake-Up Status 
Can be set only in suspend mode 
12. Battery Low Status 
Set when the BATLOW?# input is asserted low. 
11 Notebook Lid Status 
Set when the LID input detects the edge selected by 
Rx2C bit-7 (O=rising, 1=falling). 
10 Thermal Detect Status 
Set when the THRM# input detects the edge selected 
by Rx2C bit-6 (O=rising, 1=falling). 
9 Reserved:  csciiinuitegsiietnsseiesces always reads 0) 
8 Ring Status 
Set when the RING# input is asserted low. 
7 Reserved. = 2..ci2cicilahnssenies always reads 0) 
6 INTRUDER# Status 
Set when the INTRUDER# pin is asserted low. 
5 PME# Status 
Set when the PME# pin is asserted low. 
4 EXTSMI# Status 
Set when the EXTSMI# pin is asserted low. 
3 Internal LAN PME Status 
Set when the internal LAN PME signal is asserted. 
2 Internal KBC PME Status 
Set when the internal KBC PME signal is asserted. 
1 GPI1 Status 
Set when the GPI1 pin is asserted low. 
0 GPIO Status 


Set when the GPIO pin is asserted low. 


Note that the above bits correspond one for one with the bits 
of the General Purpose SCI Enable and General Purpose SMI 


Enable registers at offsets 22 and 24: 


an SCI or SMI is 


generated if the corresponding bit of the General Purpose SCI 
or SMI Enable registers, respectively, is set to one. 


The above bits are set by hardware only and can only be 
cleared by writing a one to the desired bit. 
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15 Enable SCI on setting of Rx21-20[15]............. def=0 
14 Enable SCI on setting of Rx21-20[14]............. def=0 
13. Enable SCI on setting of Rx21-20[13]............. def=0 
12 Enable SCI on setting of Rx21-20[12]............. def=0 
11. Enable SCI on setting of Rx21-20[11]............. def=0 
10 Enable SCI on setting of Rx21-20[10]............. def=0 
9 “RESERVE  eescsssesssvisntiasecscdecstellecasesaci always reads 0) 
8 Enable SCI on setting of Rx21-20[8]............... def=0 
To “ROSQRVED  ciicessesesvisaisaceesdevesvehisensesacs always reads 0) 
6 Enable SCI on setting of Rx21-20[6]............... def=0 
5 Enable SCI on setting of Rx21-20[5]............... def=0 
4 Enable SCI on setting of Rx21-20[4]............... def=0 
3. Enable SCI on setting of Rx21-20[3]............... def=0 
2 Enable SCI on setting of Rx21-20[2]............... def=0 
1 Enable SCI on setting of Rx21-20[1]............... def=0 
0 Enable SCI on setting of Rx21-20([0]............... def=0 


These bits allow generation of an SCI using a separate set of 
conditions from those used for generating an SMI. 


15. Enable SMI on setting of Rx21-20[15]............ def=0 
14 Enable SMI on setting of Rx21-20[14]............ def=0 
13. Enable SMI on setting of Rx21-20[13]............ def=0 
12. Enable SMI on setting of Rx21-20[12]............ def=0 
11. Enable SMI on setting of Rx21-20[11]............ def=0 
10 Enable SMI on setting of Rx21-20[10]............ def=0 
Q “Reserved: sicc:sisdashiesisavessslichecosecses always reads 0) 
8 Enable SMI on setting of Rx21-20[8].............. def=0 
7 Reserved: — jissicisiseshecseuncssieescscties always reads 0 
6 Enable SMI on setting of Rx21-20[6].............. def=0 
5 Enable SMI on setting of Rx21-20[5].............. def=0 
4 Enable SMI on setting of Rx21-20[4].............. def=0 
3. Enable SMI on setting of Rx21-20[3].............. def=0 
2 Enable SMI on setting of Rx21-20[2].............. def=0 
1 Enable SMI on setting of Rx21-20[1].............. def=0 
0 Enable SMI on setting of Rx21-20[0].............. def=0 


These bits allow generation of an SMI using a separate set of 
conditions from those used for generating an SCI. 
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Generic Power Management Registers 


V/O Offset 29-28 - Global Status.........sserrerseresrereree RWE 
15 GPIO Range 1 Access Status default = 0 
14 GPIO Range 0 Access Status.............0..... default = 0 
13. GP3 Timer Timeout Status ..................... default = 0 
12. GP2 Timer Timeout Status ..................... default = 0 
11. SERIRQ SMI Status... ee default = 0 
10 = Rx5[5] Write SMI Status..............0.0...... default = 0 


This bit reports whether Rx5[5] is written. If 
Rx2B[3] is set to enable SMI, an SMI in generated 
when this bit = 1. 

9 Reserved  ctvseesciuseicuisedeseceacens always reads 0 

8 PCKRUN# Resume Status ........0.00000000... default = 0 
This bit is set when PCI bus peripherals wake up the 
system by asserting PCKRUN# 

7 Primary IRQ/INIT/NMI/SMI Resume Statusdef=0 
This bit is set at the occurrence of primary IRQs as 
defined in Rx85-84 of PCI configuration space 


6 Software SMI Status ...........0.. ee default = 0 
This bit is set when the SMI Command port (Rx2F) 
is written. 

B “BIOS Status isso scccescxcdecssesstteescssceatecrecees default = 0 


This bit is set when the Global Release bit is set to 
one (typically by the ACPI software to release 
control of the SCI/SMI lock). When this bit is reset 
(by writing a one to this bit position) the Global 
Release bit is reset at the same time by hardware. 

4 Legacy USB Status... eeeeneeeeeee default = 0 
This bit is set when a legacy USB event occurs. This 
is normally used for USB keyboards. 


3 GP1 Timer Time Out Status ................... default = 0 
This bit is set when the GP1 timer times out. 
2 GPO Timer Time Out Status ................... default = 0 


This bit is set when the GPO timer times out. 

1 Secondary Event Timer Time Out Status...... def=0 
This bit is set when the secondary event timer times 
out. 

0 Primary Activity Status... default = 0 
This bit is set at the occurrence of any enabled 
primary system activity (see the Primary Activity 
Detect Status register at offset 30h and the Primary 
Activity Detect Enable register at offset 34h). After 
checking this bit, software can check the status bits in 
the Primary Activity Detect Status register at offset 
30h to identify the specific source of the primary 
event. Note that setting this bit can be enabled to 
reload the GPO timer (see bit-O of the GP Timer 
Reload Enable register at offset 38). 


Note that SMI can be generated based on the setting of any of 
the above bits (see the Rx2A Global Enable register bit 
descriptions in the right hand column of this page). 


The bits in this register are set by hardware only and can only 
be cleared by writing a one to the desired bit position. 


The bits in this register are for SMI’s only while the bits in 
Rx21-20 are for SMI’s and SCI’s 
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V/O Offset 2B-2A - Global Enable ........sssssssessserseerseerseeeee RW 
15 GPIO Range 1 SMI Enable default = 0 
14 GPIO Range 0 SMI Enable ..................... default = 0 
13. GP3 Timer Timeout SMI Enable............ default = 0 
12 GP2 Timer Timeout SMI Enable............ default = 0 
11 SERIRQ SMI Enable... default = 0 
10 SMI on Sleep Enable Write ..................... default = 0 
9 Reserved oeeeeeeeeeeeeeereeseeees always reads 0 
8 PCKRUN# Resume Enable ..................... default = 0 

This bit may be set to trigger an SMI to be generated 
when the PCKRUN# Resume Status bit is set. 

7 Primary IRQ/INIT/NMI/SMI Resume Enable In 
POst-State  .c..aibidigiits ewe iin eaten default = 0 
This bit may be set to trigger an SMI to be generated 
when the Primary IRQ / INIT / NMI / SMI Resume 
Status bit is set. 

6 SMI on Software SMI... default = 0 
This bit may be set to trigger an SMI to be generated 
when the Software SMI Status bit is set. 

5 SMI on BIOS Status... default = 0 
This bit may be set to trigger an SMI to be generated 
when the BIOS Status bit is set. 

4 SMIon Legacy USB... eee default = 0 
This bit may be set to trigger an SMI to be generated 
when the Legacy USB Status bit is set. 

3. SMIon GP1 Timer Time Out.......00.00...... default = 0 
This bit may be set to trigger an SMI to be generated 
when the GP1 Timer Timeout Status bit is set. 

2 SMI on GPO Timer Time Out.......0000000.... default = 0 
This bit may be set to trigger an SMI to be generated 
when the GPO Timer Timeout Status bit is set. 

1 SMI on Secondary Event Timer Time Out ....def=0 
This bit may be set to trigger an SMI to be generated 
when the Secondary Event Timer Timeout Status bit 
is set. 

0 SMIon Primary Activity ...00000 default = 0 


This bit may be set to trigger an SMI to be generated 
when the Primary Activity Status bit is set. 
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VO Offset 2D-2C - Global Controll.............scsssesssessseesseee RW 
15-12 Reserved oon. eeeeeeeeeeeees always reads 0 
11. IDE Secondary Bus Power-Off 


Oe. Disable isis stiscdiectesessesnedvateerlsecsstiesieseeed default 
1 Enable 

10 IDE Primary Bus Power-Off 
O. ‘Disable isiscectecdsacvsssevsessssevetsedissnssrdeseneaees default 
1 Enable 


9 Reserved 
8 SMI Active 
QO: SMU Wi active isicscc.scdsevsevessevsseasseesisesecseys default 
1 SMI Active. If the SMI Lock bit is set, this bit 
needs to be written with a 1 to clear it before 
the next SMI can be generated. 
7 LID Triggering Polarity 
QO Rise Ed Seis scei secs sees esdecseacsesrsopeoseteaeys default 
1 Falling Edge 
6 THRMd# Triggering Polarity 
O Rising Edge .....c.5... cs cscccesscasccgesnssenesenaeees default 
1 Falling Edge 
5 Battery Low Resume Disable 
O Enable resume... eee eee eeees default 
1 Disable resume from suspend when 
BATLOWi# is asserted 
AS RESErved  asscisisscpesseecisesceeescastengeens always reads 0 
2 Power Button Triggering Select 
0 SCI/SMI generated by PWRBTN# rising edge 
dba sdea digas Tadeesbte yeendbedabienbenaesateceecset default 
1 SCI/SMI generated by PWRBTN# falling 
edge 
Set to zero to avoid the situation where the Power 
Button Status bit is set to wake up the system then 
reset again by PBOR Status to switch the system into 
the soft-off state. 
1 BIOS Release 
This bit is set by legacy software to indicate release 
of the SCI/SMI lock. Upon setting of this bit, 
hardware automatically sets the Global Status bit. 
This bit is cleared by hardware when the Global 
Status bit cleared by software. 
Note that if the Global Enable bit is set (Power 
Management Enable register Rx2[5]), then setting 
this bit causes an SCI to be generated (because 
setting this bit causes the Global Status bit to be set). 
0 SMI Enable 
0 Disable all SMI generation... default 
1 Enable SMI generation 


sunepunvectibaduvatesseassaieveetesevnes always reads 0 
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V/O Offset 2F - SMI Command ........sssseeserseeseeeeeeereeeeeseeee RW. 
7-0 SMI Command 
Writing to this port sets the Software SMI Status bit. 
Note that if the Software SMI Enable bit is set (see 
Global Enable register Rx2A[6]), then an SMI is 
generated. 
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These bits correspond to the Primary Activity Detect Enable 
bits in Rx37-34. If the corresponding bit is set in that register, 
setting of a bit below will cause the Primary Activity Status 
(PACT_STS) bit to be set (Global Status register Rx28[0)]). 
All bits in this register default to 0, are set by hardware only, 
and may only be cleared by writing Is to the desired bit. 


31-11 Reserved always read 0 


10 Audio Access Status ............ccssscccccessseees (AUD_STS) 
Set if Audio is accessed. 

9 Keyboard Controller Access Status..... (KBC_STS) 
Set if the KBC is accessed via I/O port 60h. 

8 VGA ACCESS Status.........cccccccccsssscrrrreeees (VGA_STS) 
Set if the VGA port is accessed via I/O ports 3BO0- 
3DFh or memory space AQ000-BFFFFh. 

7 Parallel Port Access Status...........ccssee (LPT_STS) 
Set if the parallel port is accessed via I/O ports 278- 
27Fh or 378-37Fh (LPT2 or LPT1). 

6 Serial Port B Access Status .............. (COMB_STS) 
Set if the serial port is accessed via I/O ports 2F8- 
2FFh or 2E8-2Efh (COM2 and COM4 respectively). 

5 Serial Port A Access Status ..........006 (COMA_STS) 
Set if the serial port is accessed via I/O ports 3F8- 
3FFh or 3E8-3EFh (COM1 and COM3, respectively). 

4 = Floppy Access Status...........ccsscsssscssseeees (FDC_STS) 
Set if the floppy controller is accessed via I/O ports 
3FO-3F5h or 3F7h. 

3. Secondary IDE Access Status............... (SIDE_STS) 
Set if the IDE controller is accessed via I/O ports 
170-177h or 376h. 

2 Primary IDE Access Status.................. (PIDE_STS) 
Set if the IDE controller is accessed via I/O ports 
1FO-1F7h or 3F6h. 

1 Primary Interrupt Activity Status...... (PIRQ_ STS) 
Set on the occurrence of a primary interrupt (enabled 
via the "Primary Interrupt Channel" register at 
Function 4 PCI configuration register offset 44h). 

0 PCI Master Access Status............ccccccee (DRQ_STS) 


Set on the occurrence of PCI master activity. 


Note: Setting of Primary Activity Status (PACT_STS) may be 
done to enable a "Primary Activity Event": an SMI will be 
generated if the Primary Activity Enable bit is set (Global 
Enable register Rx2A[0]) and/or the GPO timer will be 
reloaded if the "GPO Timer Reload on Primary Activity" bit is 
set (GP Timer Reload Enable register Rx38[0]). 


Note: Bits 2-9 above also correspond to bits of GP Timer 
Reload Enable register Rx38: If bits are set in that register, 
setting a corresponding bit in this register will cause the GP1 
timer to be reloaded. 
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These bits correspond to the Primary Activity Detect Status 
bits in Rx33-30. Setting of any of these bits also sets the 
Primary Activity Status (PACT_STS) bit (Rx28[0]) which 
causes the GPO timer to be reloaded (if the Primary Activity 
GPO Enable bit is set) or generates an SMI (if Primary 
Activity Enable is set). 


31-11 Reserved always read 0 


10 SMI on Audio Status ...............csssssesseeees (AUD_EN) 
0 Don't set PACT_STS if AUD_STS is set....def 
1 Set PACT_STS if AUD_STS is set 

9 SMI on Keyboard Controller Status..... (KBC_EN) 
0 Don't set PACT_STS if KBC_STS is set.....def 
1 Set PACT_STS if KBC_STS is set 

8 SMT on VGA Status............ccssccccssssceesseee (VGA_EN) 
0 Don't set PACT_STS if VGA_STS is set....def 
1 Set PACT_STS if VGA_STS is set 

7 SMI on Parallel Port Status.............c000e (LPT_EN) 
0 Don't set PACT_STS if LPT_STS is set......def 
1 Set PACT_STS if LPT_STS is set 

6 SMI on Serial Port B Status .............. (COMB_EN) 
0 Don't set PACT_STS if COMB. STS is set. def 
1 Set PACT_STS if COMB. STS is set 

5 SMI on Serial Port A Status.............. (COMA_EN) 
0 Don't set PACT_STS if COMA_STS is set. def 
1 Set PACT_STS if COMA_STS is set 

4 SMT on Floppy Status.............essssssseeeee (FDC_EN) 
0 Don't set PACT_STS if FDC_STS is set.....def 
1 Set PACT_STS if FDC_STS is set 

3. SMI on Secondary IDE Status............... (SIDE_EN) 
0 Don't set PACT_STS if SIDE_STS is set....def 
1 Set PACT_STS if SIDE_STS is set 

2 SMI on PrimaryIDE Status................... (PIDE_EN) 
0 Don't set PACT_STS if PIDE_STS is set....def 
1 Set PACT_STS if PIDE_STS is set 

1 SMI on Primary IRQ Status................. (PIRQ_EN) 
0 Don't set PACT_STS if PIRQ_ STS is set....def 
1 Set PACT_STS if PIRQ_STS is set 

0 SMI on PCI Master Status..................00 (DRQ_EN) 


0 Dont set PACT_STS if DRQ_ STS is set ....def 
1 Set PACT_STS if DRQ_ STS is set 
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V/O Offset 3B-38 - GP Timer Reload Enable 
All bits in this register default to 0 on power up. 
31-8 Reserved 


always reads 0 


7  GP1 Timer Reload on KBC Access 
0 Normal GP1 Timer Operation............... default 
1 Setting of KBC_STS causes the GP1 timer to 
reload. 
6 GP1 Timer Reload on Serial Port Access 
0 Normal GP1 Timer Operation .............. default 
1 Setting of COMA_STS or COMB_STS causes 
the GP1 timer to reload. 
BS: “Reserved. siccecwdssisnnteracecce always reads 0 
4  GP1 Timer Reload on VGA Access 
0 Normal GP1 Timer Operation .............. default 
1 Setting of VGA_STS causes the GP1 timer to 
reload. 
3. GP1 Timer Reload on IDE/Floppy Access 
0 Normal GP1 Timer Operation .............. default 
1 Setting of FDC_STS, SIDE_STS, or 
PIDE_STS causes the GP1 timer to reload. 
2  GP3 Timer Reload on GPIO Range 1 Access 
0 Normal GP3 Timer Operation .............. default 
1 Setting of GR1_STS causes the GP3 timer to 
reload. 
1 GP2 Timer Reload on GPIO Range 0 Access 
0 Normal GP2 Timer Operation .............. default 
1 Setting of GRO_STS causes the GP2 timer to 
reload. 
0 GPO Timer Reload on Primary Activity 


0 Normal GPO Timer Operation 

1 Setting of PACT_STS causes the GPO timer to 
reload. Primary activities are enabled via the 
Primary Activity Detect Enable register (offset 
37-34) with status recorded in the Primary 
Activity Detect Status register (offset 33-30). 
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I/O Offset 40 — Extended I/O Trap Status 
7-5 Reserved 


4 BIOS Write Access Status 

3. GP3 Timer Second Timeout With No Cycles 
O: Disabl@szscicatcisjetacs eesisevsecccsneevave deeveecese default 
1 Enable (GP3 timer timed out twice with no 

cycles in between) 

2  GP3 Timer Second Timeout Status 

1 GPIO Range 3 Access Status 

0 GPIO Range 2 Access Status 

I/O Offset 42 — Extended I/O Trap Enable....................+ RW 


7-5 Reserved occ eeeeceeeeseeseeseeeees always reads 0 
4 SMI on BIOS Write Access 
This bit controls whether SMI is generated when 
BIOS Write Access Status Rx40[4] = 1. 
QO: Disables. .cisccciauces chesehsvelspins eed ont. default 
1 Enable (can be reset only by OCI_Reset) 
3S Reserved. iccsisseieccescivsccuiseecesiwseeie. always reads 0 
2  GP3 Timer Second Timeout Reboot 
This bit controls whether the system is rebooted 
when the GP3 timer times out twice (Rx40[2] = 1). 
O:. Disable cccscssssccsactssistesssaetsenteaeavlg sees. default 
1 Enable 
1 SMI on GPIO Range 3 Access 
This bit controls whether SMI is generated when 
GPIO range 3 is accessed (Rx40[1] = 1) 
O- -Disablesccsac cecscetscivsvceseusieteats exeaneeeseeceattc default 
1 Enable 
0 SMIon GPIO Range 2 Access 


This bit controls whether SMI is generated when 
GPIO range 2 is accessed (Rx40[0] = 1) 
0 Disable 
1 Enable 


default 
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General Purpose I/O Registers 


V/O Offset 45 — SMI / IR 
7-5 Reserved 
4 Latest PCSn Status 
0 Latest PCSn was an I/O Read 
1 Latest PCSn was an I/O Write 
3 Serial SMI Status 
This bit is used to report a Serial-IRQ-generated SMI. 
Z “ReS€rved. csssssecciscstazesscissapccesaeccsases. always reads 0 
1 SMBus IRQ Status 
This bit is used to report an SMBus SMI. 
0 SMBus Resume Status 
This bit is used to report an SMBus Resume Event. 


/ Resume Status ..........ccccseeees RO 


V/O Offset 4F-4C - GPO Port Output Value (GPOVAL)RW 
Reads from this register return the last value written (held on 
chip). Some GPIO pins can be used as both input and output 
(GPIO pins 8-15 and 20-31). The output type of these pins is 
OD (open drain) so to use one of these pins as an input pin, a 
one must be written to the corresponding bit of this register. 
See also Function 0 RxE4[4-3] for I/O control of GPIO pins 8- 
15. 

31-0 GPO[31-0] Output Value.............. def = FFFFFFFFh 


I/O Offset 50 — GPI Pin Change Status ...........ccccsesesssesees RW 


7  GPI27 Pin Change Status...........000.... default = 0 
6 GPI26 Pin Change Status... default = 0 
5 GPI25 Pin Change Status........0..0 default = 0 
4  GPI24 Pin Change Status... default = 0 
3. GPI19 Pin Change Status.......000.0 default = 0 
2 GPI18 Pin Change Status... default = 0 
1 GPI17 Pin Change Status .....0000 default = 0 
0 GPI16 Pin Change Status......00000000 default = 0 
V/O Offset 52 - GPI Pin Change SCI/SMI Select............ RW 


GPI27 Pin SCI / SMI Select 

GPI26 Pin SCI / SMI Select 

GPI25 Pin SCI / SMI Select 

GPI24 Pin SCI / SMI Select 

GPI19 Pin SCI / SMI Select 

GPI18 Pin SCI / SMI Select 

GPI17 Pin SCI / SMI Select 

GPI16 Pin SCI / SMI Select 
0 SCI on pin input change... default 
1 SMI on pin input change 


7 
6 
5 
4 
3 
2 
1 
0 
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I/O Trap Registers 


I/O Offset 57-54 — I/O Trap PCI Data ..............cccccscsssssees RO 


31-0 PCI Data During I/O Trap SMI 


1/O Offset 59-58 — I/O Trap PCI W/O Address.............00+ RO 


15-0 PCI Address During I/O Trap SMI 


V/O Offset 5A — 1/O Trap PCI Command / Byte Enable RO 
7-4 PCI Command Type During I/O Trap SMI 
3-0 PCI Byte Enable During I/O Trap SMI 


V/O Offset 5C - CPU Performance Control...........++..:+2e RW 
7-2 Reserved 
1 Lower CPU Voltage During C3 /S1 
This bit controls the CPU voltage in C3/S1 state. The 
voltage is lowered using the VGATE signal (PMIO 
RxES[4] must be 0 to enable the voltage change 
function). 
0 Disable (normal voltage during C3/S1)....... def 
1 Enable (lower voltage during C3/S1) 
0 Lower CPU Frequency During C3/S1 
This bit controls the CPU frequency in C3/S1 state. 
The frequency is lowered using the GHI# signal 
(PMIO RxE5[3] must be 0 to enable the frequency 
change function). 
0 Disable (normal frequency during C3/S1)...def 
1 Enable (lower frequency during C3/S1) 


I/O Space Power Management Registers 
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System Management Bus I/O-Space Registers 


The base address for these registers is defined in RxD1-D0O of 
the Device 17 Function 0 PCI configuration registers. The 
System Management Bus I/O space is enabled for access by 
the system if Device 17 Function 0 RxD2[0] = 1. 


V/O Offset 00 — SMBus Host Status...........ccssssrsvees RWC 
T Reserved on..eiceseeseeseesesereeeeeereees always reads 0) 
6 SMB Semaphore...........cccscccssscscscscsssssessceesees RWC 


This bit is used as a semaphore among various 
independent software threads that may need to use 
the Host SMBus logic and has no effect on hardware. 
After reset, this bit reads 0. Writing | to this bit 
causes the next read to return 0, then all reads after 
that return 1. Writing 0 to this bit has no effect. 
Software can therefore write 1 to request control and 
if readback is O then it will own usage of the host 


controller. 
BS UReSeved:  ccisciscssadasscesssessteeesess wens always reads 0) 
4 = Failed Bus Transaction.............cscsssssssssseseees RWC 
0 SMBus interrupt not caused by failed bus 
TANS ACUION, voc: Séeccvvacvescatsvstessaeetieveaseveanse default 


1 SMBus interrupt caused by failed bus 
transaction. This bit may be set when the 
KILL bit (I/O Rx02[1]) is set and can be 
cleared by writing a | to this bit position. 


3 Bus Collision ............cscssscssssssssccessssssscesesssessness RWC 
0 SMBus interrupt not caused by transaction 
COWISION . cosines cssacevsaceeseteeectvedhceetsceeetevei ns default 


1 SMBus interrupt caused by transaction 
collision. This bit is only set by hardware and 
can be cleared by writing a 1 to this bit 


position. 
2 — DeVice EVror .........sccsscssssssesccssscsssssesscesscssesseess RWC 
0 SMBus interrupt not caused by generation of 
an SMBus transaction error..............0 default 


1 SMBus interrupt caused by generation of an 
SMBus transaction error (illegal command 
field, unclaimed host-initiated cycle, or host 
device timeout). This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


1 - SMBus Interrupt ........... ec csccsccccsesceescceesseeees RWC 
0 SMBus interrupt not caused by host command 
COMPICHON siscscseec cs sccevateerediccvasevievenes Geass default 


1 SMBus interrupt caused by host command 
completion. This bit is only set by hardware 
and can be cleared by writing a 1 to this bit 


position. 
0 Host Busy  .ir..rrrrrcccccscsccccsscsccccsscscccsssscescssccesssees RO 
QO SMBus controller host interface is not 
processing a command ..........eeeeeeeeeeee default 


1 SMBus host controller is busy processing a 
command. None of the other SMBus registers 
should be accessed if this bit is set. 
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V/O Offset 01h — SMBus Slave Status...........srsesrseees RWC 
7-6 Reserved oi.eeeeceeceeeeseeseeereteeeeees always reads 0) 

5 Allert Status... ecsscsscssssssessecsscsssssessesseees RWC 

0 SMBus interrupt not caused by SMBALERT# 


1 


SUOMal: iscssncicvesgcavs.ceseg sane .cssetacneaiansccys default 
SMBus interrupt caused by SMBALERT# 
signal. This bit will be set only if the Alert 
Enable bit is set in the SMBus Slave Control 
Register at I/O Offset RO8[3]. This bit is only 
set by hardware and can be cleared by writing 
a | to this bit position. 


4 Shadow 2 Status.............cccsssscssssscccsssssscsecssssees RWC 


0 


1 


SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 2......... default 
SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 2. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


3 —_ SIradlow 1 Status..u.........ccccccccccccccccccccecccrccccceeee RWC 


0 


1 


SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 1......... default 
SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 1. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


2: Slave Statgs” scsssccccsssccecessscveccssvcessacsssaccecevcessacens RWC 


0 


1 


SMBus interrupt not caused by slave event 
MUVAUCIY cis: oheesSees ices vine denibcbastnveceabeawesuostece default 
SMBus interrupt or resume event caused by 
slave cycle event match of the SMBus Slave 
Command Register at PCI Function 4 
Configuration Offset D3h (command match) 
and the SMBus Slave Event Register at 
SMBus Base + Offset 0Ah (data event match). 
This bit is only set by hardware and can be 
cleared by writing a | to this bit position. 


 °Resetved: seisissutinecdeg always reads 0 
O Slave BUSY - sscscccscsccscccccccssercsccsesecdecsssersasscencssscesne RO 


0 


1 


SMBus controller slave interface is not 
PTocessing data ...... ee eeeeeeeeeeseeeteeeeteeee default 
SMBus controller slave interface is busy 
receiving data. None of the other SMBus 
registers should be accessed if this bit is set. 


1/O Space System Management Bus Registers 
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1/O Offset 02h — SMBus Host Control.............cesccersereee RW 
7 Reserved ou... ee eeeeeeeeeeees ... always reads 0 
6 Start avkeichen nnn always reads 0 


Writing 0 has no effect... ee default 
Start Execution of Command 
Writing a | to this bit causes the SMBus 
controller host interface to initiate execution of 
the command programmed in the SMBus 
Command Protocol field (bits 4-2). All 
necessary registers should be programmed 
prior to writing a 1 to this bit. The Host Busy 
bit (SMBus Host Status Register bit-0) can be 
used to identify when the SMBus controller 
has completed command execution. 
5-2) SMBus Command Protocol 
Selects the type of command the SMBus host 
controller will execute. Reads or Writes are 
determined by Rx04[0]. 
0000 Quick default 
0001 Byte 
0010 Byte Data 
0011 Word Data 
0100 Process Call 
0101 Block 
0110 I2C with 10-bit Address 
O111 -reserved- 
10xx -reserved- 
1100 I2C Process Call 
1101 I2C Block 
1110 I2C with 7-bit Address 
1111 Universal 
1‘ Kill Transaction in Progress 
0 Normal host controller operation........... default 
1 Stop host transaction currently in progress. 
Setting this bit also sets the FAILED status bit 
(Host Status bit-4) and asserts the interrupt 
selected by the SMB Interrupt Select bit 


(Function 4 SMBus Host Configuration 
Register RxD2[3]). 
0 Interrupt Enable 
0 Disable interrupt generation .................. default 


1 Enable generation of interrupts on completion 
of the current host transaction. 
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I/O Offset 03h — SMBus Host Command................00000 RW 

7-0 SMBUS Host Command ....................00... default = 0 

This field contains the data transmitted in the 
command field of the SMBus host transaction. 


V/O Offset 04h — SMBus Host Address.........1-ssseeseeeereeee RW, 
The contents of this register are transmitted in the address 
field of the SMBus host transaction. 

7-1 SMBUS AddFress .................cccccccccceeeeseteeees default = 0 
This field contains the 7-bit address of the targeted 
slave device. 

0 SMBUS Read or Write 
QO Execute a WRITE command ................. default 
1 Execute a READ command 


V/O Offset 05h — SMBus Host Data 0) .....sssesssersserssereeeee RW 
The contents of this register are transmitted in the Data 0 field 
of SMBus host transaction writes. On reads, Data 0 bytes are 
stored here. 

7-0 SMBUS Data 0.000... ereee default = 0 
For Block Write commands, this field is programmed 
with the block transfer count (a value between 1 and 
32). Counts of 0 or greater than 32 are undefined. 
For Block Read commands, the count received from 
the SMBus device is stored here. 


I/O Offset 06h — SMBus Host Data 1 ...............cccsssscceseeee RW 
The contents of this register are transmitted in the Data 1 field 
of SMBus host transaction writes. On reads, Data | bytes are 
stored here. 

7-0 SMBUS Data 1... ccesseeeeteees default = 0 


1/O Offset 07h — SMBus Block Data..............cssseereerees RW 
Reads and writes to this register are used to access the 32-byte 
block data storage array. An internal index pointer is used to 
address the array. It is reset to 0 by reads of the SMBus Host 
Control register (I/O Offset 2) and incremented automatically 
by each access to this register. The transfer of block data into 
(read) or out of (write) this storage array during an SMBus 
transaction always starts at index address 0. 

7-0 SMBUS Block Data ......0 ee default = 0 
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1/O Offset 08h — SMBus Slave Control 
7-5 Reserved 
4 SMBus GPIO Slave Enable 
0 Disable default 
1 Enable generation of a resume event upon an 
external SMBus master generating a 
transaction with an address that matches the 
GPIO Slave Address register (I/O offset OFh). 
SMBus Alert Enable 
0 Disable default 
1 Enable generation of an interrupt or resume 
event on the assertion of the SMBALERT# 
signal 
SMBus Shadow Port 2 Enable 
0 Disable default 
1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 2 register (PCI 
function 4 configuration register RxD5). 
SMBus Shadow Port 1 Enable 
0 Disable default 
1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port | register (PCI 
function 4 configuration register RxD4). 
SMBus Slave Enable 
0 Disable default 
1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus host controller slave port of 10h, a 
command field which matches the SMBus 
Slave Command register (PCI function 4 
configuration register RxD3), and a match of 
one of the corresponding enabled events in the 
SMBus Slave Event Register (I/O Offset OAh). 


always reads 0 


I/O Offset 09h — SMBus Shadow Command 
This register is used to store command values for external 
SMBus master accesses to the host slave and slave shadow 
ports. 

7-0 Shadow Command default = 0 
This field contains the command value which was 
received during an external SMBus master access 
whose address field matched the host slave address 
(10h) or one of the slave shadow port addresses. 
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V/O Offset 0B-OAh — SMBus Slave Event......+..sssessseeseeeee RW 
This register is used to enable generation of interrupt or 
resume events for accesses to the host controller’s slave port. 
15-0 SMBus Slave Event default = 0 
This field contains data bits used to compare against 
incoming data to the SMBus Slave Data Register (I/O 
Offset OCh). When a bit in this register is set and the 
corresponding bit the Slave Data register is also set, 
an interrupt or resume event will be generated if the 
command value matches the value in the SMBus 
Slave Command register and the access was to 
SMBus host address 10h. 


1/O Offset OD-0Ch — SMBus Slave Data 
This register is used to store data values for external SMBus 
master accesses to the shadow ports or the SMBus host 
controller’s slave port. 

15-0 SMBus Slave Data default = 0 
This field contains the data value which was 
transmitted during an external SMBus master access 
whose address field matched one of the slave shadow 
port addresses or the SMBus host controller slave 
port address of 10h. 


1/O Offset OFh - SMBus GPIO Slave Address (30h RW 
7-1 SMBus GPIO Slave Address default = 0 
This field specifies the address to match against 
incoming SMBus addresses for a GPIO slave. 
Reserved always reads 0 
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Device 17 Function 1 Registers - Enhanced IDE Controller 


This Enhanced IDE controller interface is fully compatible 
with the SFF 80381 v.1.0 specification. There are two sets of 
software accessible registers -- PCI configuration registers and 
Bus Master IDE I/O registers. The PCI configuration registers 
are located in the function 1 PCI configuration space of the 
VT8235. The Bus Master IDE I/O registers are defined in the 
SFF8038i v1.0 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (110Gh=VIA) ............cccccsesssssseseees RO 


Offset 3-2 - Device ID (0571h=IDE Controller).............. RO 


Offset 5-4 — Command (OOOOH) ................00sececseesssesseeseees RW 


W523 Reserved: s..cstesecsevs es beovetnenenee always reads 0) 
2 Bus Master ............. eee default = 0 (disabled) 
S/G operation can be issued only when the “Bus 
Master” bit is enabled. 
Reserved: .disseyscssidhomescsteencensesiess always reads 0) 
0 WOSpace ou... default = 0 (disabled) 
When the “I/O Space” bit is disabled, the device will 
not respond to any I/O addresses for both compatible 
and native mode. 


= 


Offset 7-6 — Status (0290h)) ...........secsrcrsrsrssssvssesssessreees RO 
15 Detected Parity Error.........000. eee fixed at 0 

14. Signalled System Error.............00.ee fixed at 0 

13. Received Master Abort... default = 0 

12. Received Target Abort........000. ee default = 0 

11 =Signalled Target Abort... fixed at 0 
10-9 DEVSEL# Timing .......... always reads 01 (medium) 

8 Data Parity Detected... eee fixed at 0 

7 Fast Back to Back....0...... cee eeeeeeeeeeteee fixed at | 
6-5 Reserved oo... eeeeeeeeereees always reads 0) 


4 Capability List 0... eeeeeeteee fixed at 1 
3-0 Reserved 


Offset 8 - Revision ID (06) ...............0cccccccscssssssssssssessseseees RO 


7-0 Revision Code for IDE Controller Logic Block 
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Offset 9 - Programming Interface ............cccsssesssesessesseeees RW 


7 Master IDE Capability........... fixed at | (Supported) 
G4 Reserved  oncessccssccescssescscsseseeessasieass always reads 0 
3. Programmable Indicator - Secondary ...... fixed at 1 
Supports both modes (may be set to either mode by 
writing Rx42[6]) 
2 Channel Operating Mode - Secondary 
0 Compatibility Mode... ee default 
1 Native Mode 
1 Programmable Indicator - Primary.......... fixed at 1 
Supports both modes (may be set to either mode by 
writing Rx42[7]) 
0 Channel Operating Mode - Primary 
0 Compatibility Mode... ee default 
1 Native Mode 


Compatibility Mode (fixed IRQs and I/O addresses): 


Command Block Control Block 
Channel Registers Registers IRQ 
Pri 1FO-1F7 3F6 14 
Sec 170-177 376 15 


Native PCI Mode (registers are programmable in I/O space) 


Command Block Control Block 
Channel Registers Registers 
Pri BA @offset 10h BA @offset 14h 


Sec BA @offset 18h BA @offset 1Ch 


Command register blocks are 8 bytes of I/O space 
Control registers are 4 bytes of I/O space (only byte 2 is used) 


Offset A - Sub Class Code (01h=IDE Controller)........... RO 


Offset B - Base Class Code (01h=Mass Storage CtrIr) ... RO 
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Offset 13-10 - Pri Data /Command Base Addres........... RW 
Specifies an 8 byte I/O address space. 
31-16 Reserved 


15-3 Port Address 
2-0 Fixed at 001b 


always read 0 
default=01F0h 


Offset 17-14 - Pri Control / Status Base Address............ RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 3F6h for the default base address of 3F4h). 


31-16 Reserved 
15-2 Port Address 
1-0 Fixed at 01b 


always read 0 
default=03F4h 


Offset 1B-18 - Sec Data / Command Base Address 
Specifies an 8 byte I/O address space. 
31-16 Reserved 


15-3 Port Address 
2-0 Fixed at 001b 


always read 0 
default=0170h 


Offset 1F-1C - Sec Control / Status Base Address 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 376h for the default base address of 374h). 


31-16 Reserved 
15-2 Port Address 
1-0 Fixed at 01b 


always read 0 
default=0374h 


Offset 23-20 - Bus Master Control Regs Base Address ..RW 
Specifies a 16 byte I/O address space compliant with the SFF- 
80381 rev 1.0 specification. 


31-16 Reserved 
15-4 Port Address 
3-0 Fixed at 0001b 


See Rx42[7-6] for Native / Compatibility mode select for the 
above registers 


always read 0 
default=CCOh 
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Offset 2D-2C — Sub Vendor ID (0000h 
The readback value may be changed by writing to RxD5-D4. 


Offset 2F-2E — Sub Device ID (0000h 
The readback value may be changed by writing to RxD7-D6. 


Offset 34 - Capability Pointer (COh 


Offset 3C - Interrupt Line (OEh 
7-4 Reserved always read 0 
3-0 IDE Interrupt Routing (for native mode) 

0000 Disable 
0001 IRQ1 
0010 IRQ2 


1101 IRQ13 
1110 IRQ14 
1111 IRQI5 
APIC (See Device 17 Function 0 Rx4D[7]) 
x000 IRQI6 
x001 IRQI7 
x010 IRQ1I8 


default 


x111 IRQ23 


Offset 3D - Interrupt Pin (00h 
7-0 Interrupt Routing Mode 


00h Legacy mode interrupt routing .............. default 
Olh Native mode interrupt routing 
Offset 3E - Minimum Grant (OOh).............00eccesssrsseres RO 


Offset 3F - Maximum Latenc 
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IDE-Controller-Specific Configuration Registers 


7-2 Reserved 
1 Primary Channel 


O! \ Disable:svs2iesnvicndidiesavenewui kis default 
1 Enable 
0 Secondary Channel 
O' “Disable ::cssccsssctadevsscsasseid degncensbsnseendsences default 
1 Enable 
Offset 41 - IDE Configuration I (OOh).................sscccsseseeee RW 


7 Primary IDE Read Prefetch Buffer 
QO: DD18able ceeiscct.thcvdt lente ete: default 
1 Enable 

6 Primary IDE Post Write Buffer 
QO? Disable ivesscisseeseccceessani vazesencecvesewsvageatecces default 
1 Enable 

5 Secondary IDE Read Prefetch Buffer 
QO) “Disabl eiccsccissesieccdeeisad vatesencdesssbvsvadeQecdes default 
1 Enable 

4 Secondary IDE Post Write Buffer 
QO: Disable css sd isicesesidecssssveanesacsesdessdacdeaieces default 
1 Enable 

3-0 Reserved 


Offset 42 - IDE Configuration IT (OOh).................0000e0ee RW 


7 PIO Operating Mode - Primary Channel 
Selects the mode used in the primary channel for the 
I/O Base Address (not IRQ routing or sharing) 
0 Compatibility Mode (fixed addressing). default 
1 Native PCI Mode (flexible addressing) 
6 PIO Operating Mode - Secondary Channel 
Selects the mode used in the secondary channel for 
the I/O Base Address (not IRQ routing or sharing) 
0 Compatibility Mode (fixed addressing). default 
1 Native PCI Mode (flexible addressing) 
5-0) Reserved ow. eeeeeseeeneeeees always reads 0) 


Revision 1.22 October 24, 2002 -95- 


Offset 43 - FIFO Configuration (OAN) ............ccscscssseseeees RW 


7-4 
3-2 


Reserved 
Primary Channel FIFO Threshold 
Determines the threshold required before the primary 
channel FIFO is flushed. 

00 FIFO flushed when 1/4 full 

01 FIFO flushed when 1/2 full 

10 FIFO flushed when 3/4 full........ecscsssoee default 

11 FIFO flushed when completely full (32 DWs) 
Secondary Channel FIFO Threshold 
Determines the threshold required before the 
secondary channel FIFO is flushed. 

00 FIFO flushed when 1/4 full 

01 FIFO flushed when 1/2 full 

10 FIFO flushed when 3/4 full........eseesseee default 

11 FIFO flushed when completely full (32 DWs) 
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Offset 44 - Miscellaneous Control 1 (08h 


7-5 Reserved 
PIO Read Pre-Fetch Byte Counter 
Determines whether the amount of data prefetched 
under PIO read is limited. 
0 Disable (no limit) default 
1 Enable. The maximum number of bytes that 
can be prefetched is determined by Rx6l- 
60[11:0] for the primary channel and Rx69- 
68[11:0] for the secondary channel. 
Bus Master IDE Status Register Read Retry 
Determines whether a read to the bus master IDE 
status register is retried when DMA operation is not 
complete. 
0 Disable. Reads will return status even if DMA 
operation is not complete. 
1 Enable. Reads of the status register are 
automatically retried while DMA operation is 
NOt COMPIete. .......ssccrcereesrscsrscsvssssesseee default 
Packet Command Prefetching 
Determines whether prefetching is enabled for packet 
commands. Packet commands are commands for 
ATAPI, which is used for operating devices such as 
CD-ROM drives. 
0 Disable 
1 Enable 
Reserved always reads 0 
UltraDMA Host Must Wait for First Transfer 
Before Termination 


default 


= 


QO Enable. The UltraDMA host must wait until at 
least the first transfer is completed before it 
can terminate a transaction. ................. default 

1 Disable 
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Offset 45 - Miscellaneous Control 2 (20h 


7 Reserved § «....sicieiwid nsec always reads 0) 
6 = Interrupt Steering Swap 
Controls whether primary and secondary channel 
interrupts are swapped. 
0 Primary channel interrupt is steered to IRQ14, 
Secondary channel is steered to IRQ15 . default 
1 Primary channel interrupt is steered to IRQ15, 
Secondary channel interrupt steered to IRQ14 
5 RESErved —arrsssscccssssscccsssccccsscsccecesees always reads 1 
4 Rx3C Write Protect 
0 Disable (writes to Rx3C are allowed).... default 
1 Enable (writes to Rx3C are ignored). Under 
Native Mode (Rx9[2]=1 or Rx9[0]=1) Rx3C 
should not be write protected as it is used to 
route IRQ lines. 
3. “Memory-Read-Multiple’’ Command 
O) DiSable@isssscei saccesesseseiccsanecdessennceesbetysenseedi« default 
1 Enable 
2 ‘“Memory-Write-and-Invalidate” Command 
O)- Disable :.sssctisa: idedstsvucessck ads stenceeebetzseesenane default 
1 Enable 
1-0) Reserved oe eeeeeeereees always reads 0 
Offset 46 - Miscellaneous Control 3 (COh)..............+0000 RW 


7 Primary Channel Read DMA FIFO Flush 
0 Disable 
1 Enable. The primary channel DMA FIFO is 
flushed when an interrupt request is generated 
subissussiendssussedsoasescccessescssentscassuseasecs default 
6 Secondary Channel Read DMA FIFO Flush 


0 Disable 
1 Enable. The secondary channel DMA FIFO is 
flushed when an interrupt request is generated 


5-0 Reserved 


Device 17 Function | Enhanced IDE Controller Registers 


WDA eeagnnes. me. 


VT8235 V-Link South Bridge 


Offset 4B-48 - Drive Timing Control (A8A8A8A8h)...... RW 


The following fields define the Active Pulse Width and 
Recovery Time for the IDE DIOR# and DIOW# signals when 
accessing the data ports (1FO and 170): 


_ One Completed Cycle 


DIOR# / DIOW# a 

Active Time Recovery Time 
31-28 Primary Drive 0 Active Pulse Width...... def=1010b 
27-24 Primary Drive 0 Recovery Time............. def=1000b 
23-20 Primary Drive 1 Active Pulse Width...... def=1010b 
19-16 Primary Drive 1 Recovery Time............. def=1000b 
15-12 Secondary Drive 0 Active Pulse Width .. def=1010b 
11-8 Secondary Drive 0 Recovery Time ......... def=1000b 
7-4 Secondary Drive 1 Active Pulse Width .. def=1010b 
3-0 Secondary Drive 1 Recovery Time ......... def=1000b 


The actual value for each field is the encoded value in the field 
plus one and indicates the number of PCI clocks. For 
example, if the value in the field is 1010b (10 decimal), the 
active pulse width or recovery time is 11 PCI clocks. 


Offset 4C - Address Setup Time (FE)) ............ccccesssesseeees RW 


The following fields define the Address Setup Time. The 
Address Setup Time is measured from the point when address 
signals are stable to the point when DIOR# and DIOW# are 
asserted. The IDE specification requires the setup time to not 
exceed IT. However, the VT8233 provides flexibility for 
devices that may not be able to meet the 1T requirement. 


7-6 Primary Drive 0 Address Setup Time 
5-4 Primary Drive 1 Address Setup Time 
3-2 Secondary Drive 0 Address Setup Time 
1-0 Secondary Drive 1 Address Setup Time 


For each field above: 


00 1T 

O01 2T 

10 3T 
11) AT”  Sossedecessvesssseseccvasaccceestassesvssccesitesees default 
Offset 4E — Sec Non-1F0 Port Access Timing (B6h)....... RW 
7-4 DIOR#/ DIOW# Active Pulse Width....... def = OBh 
3-0 DIOR#/DIOW# Recovery Time.............. def = 06h 
Offset 4F — Pri Non-1F0 Port Access Timing (B6h) ....... RW 
7-4 DIOR#/ DIOW# Active Pulse Width....... def = OBh 
3-0 DIOR#/DIOW# Recovery Time.............. def = 06h 


The above fields define the primary and secondary channel 
DIOR# and DIOW# active pulse widths and recovery times 
when accessing non-data ports. The times are defined in terms 
of PCI clocks and the actual value is equal to the value 
encoded in the field plus one. 
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31 


30 


29 


28 


27-24 


3-0 


Pri Drive 0 UltraDMA-Mode Enable Method 
0 Enable by using “Set Feature” command .... def 
1 Enable by setting bit-30 of this register 
Pri Drive 0 UltraDMA-Mode Enable 
Oi. Disables. vsicessceccatecssdusvescvetipens eleag attest default 
1 Enable UltraDMA-Mode Operation 
Pri Drive 0 Transfer Mode 
QO DMA or PIO Mode ....... eee eeeeeeeeeeeee default 
1 UltraDMA Mode 
Pri Drive 0 Cable Type Reporting 
0 40-pin cable is being used... default 
1 80-pin cable is being used 
Pri Drive 0 Cycle Time (T = 7.5 ns for 133 MHz) 
0000 2T 
0001 3T 
0010 A4T 
0011 ST 
0100 6T 
0101 7T 
0110 8T 
O111 9T 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 


a Dagdvcassauieons Siasiessnke default 


Pri Drive 1 UltraDMA-Mode Enable Method 

Pri Drive 1 UltraDMA-Mode Enable 

Pri Drive 1 Transfer Mode 

Pri Drive 1 Cable Type Reporting 
0 40-pin cable is being used... default 
1 80-pin cable is being used 

Pri Drive 1 Cycle Time.................... default = 0111b 


Sec Drive 0 UltraDMA-Mode Enable Method 

Sec Drive 0 UltraDMA-Mode Enable 

Sec Drive 0 Transfer Mode 

Sec Drive 0 Cable Type Reporting 
0 40-pin cable is being used... default 
1 80-pin cable is being used 

Sec Drive 0 Cycle Time .................. default = 0111b 


Sec Drive 1 UltraDMA-Mode Enable Method 

Sec Drive 1 UltraDMA-Mode Enable 

Sec Drive 1 Transfer Mode 

Sec Drive 1 Cable Type Reporting 
0 40-pin cable is being used... default 
1 80-pin cable is being used 

Sec Drive 1 Cycle Time .................. default = 0111b 


Each byte defines UltraDMA operation for the indicated drive. 
The bit definitions are the same within each byte. 
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Offset 54 — UltraDMA FIFO Control (04h 


Reserved always reads 0 
Lower ISA Request Priority When Write Device 
Packet Command is Issued 
The IDE secondary channel shares a bus internally 
with the ISA interface. When this bit is enabled, the 
IDE secondary channel is given higher priority over 
ISA, which results in better performance. 
0 Disable 
1 Enable 
Clear Native Mode Interrupt on Falling Edge of 
Gated Interrupt 
OF - DISAB seceescedssevsdeceonscvetounceasrteneteess ets default 
1 Enable. The interrupt will be automatically 
cleared on the falling edge of the gated 
interrupt. 
Improve PIO 
Performance 
0 Enable. PIO prefetch and post write 
performance is increased by being given 
higher throughput. ............ceeseeeeeeeeeeees default 
1 Disable 
Memory Prefetch Size 
This bit determines how many lines are prefetched 
from memory for IDE transactions. 
0 Prefetch | line 
1 Prefetch 2 lines (16 DoubleWords). 
setting improves ATA100 throughput. 
Change Drive Clears All FIFO & Internal States 
0 Disable 
1 Command switch from one drive to another 
drive in the same channel terminates all 
previous outstanding transactions involving 
the Previous ATiVe. ......ssssescrescsesrssseesees default 
Reserved always reads 0 
Complete DMA Cycle with Transfer Size Less 
Than FIFO Size 


default 


Prefetch and Post-Write 


default 
This 


= 


QO Enable. DMA transfer size is less than the 
BIE O S126 socoesc i eiscocskdesseh lives ezedavessess ees default 
1 Disable 
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Offset 55 — IDE Clock Gating (00h 


7-2 Reserved oi.eeeeeeeeseeseeeseeseeseeeees always reads 0 
1 Dynamic 100 / 133 MHz Clock Gating 
OF. Binablevwcccisc: ste Biel Baie eis default 
1 Disable 
0 Dynamic 66 MHz Clock Gating 
OQ) Bina bles. .cisscssse. seccssssisuressess caveiessceseteaweses default 
1 Disable 
Offset 61-60 - Primary Sector Size (0200h) ...............00+ RW 


15-12 Reserved 

11-0 Number of Bytes Per Sector ...def=200h (512 bytes) 
This field determines the maximum number of bytes 
that can be prefetched when Rx44[4] = 1. 


always reads 0 


Offset 69-68 - Secondary Sector Size (0200h 


15-12 Reserved always reads 0 

11-0 Number of Bytes Per Sector ...def=200h (512 bytes) 
This field determines the maximum number of bytes 
that can be prefetched when Rx44[4] = 1. 
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Offset 70 — Primary IDE Status ..............sccsssssssssssssssseneees RO 


7 Interrupt Status... ecscscscssscscsesscsessserseeeees RO 
1 Primary channel interrupt request pending 

6 ~—— Prefetch Buffer Status .............cscssesssssssstsseseees RO 
1 PIO Prefetch transaction in progress 

5 ~—— Post Write Buffer Status.............csssssssscssseeeees RO 
1 PIO Post Write transaction in progress 

4 DMA Read Prefetch Status .............ccscssseessseseees RO 
1 DMA Read Prefetch transaction in progress 

3. DMA Write Pipeline Status... csssscesseeee RO 
1 DMA Write transaction in progress 

2 S/G Operation Complete ...............ccssscccsssscessseee RO 
1 Scatter / Gather operation complete 

1 FIFO Empty Status... ec ccctecsceccceresceesees RO 
1 Primary Channel FIFO empty 

0 Response to External DMA Request ................. RO 


1 External pri channel DMA request pending 


Offset 71 — Primary Interrupt Control (O1h).................. RW 
7-1 Reserved 
0 Interrupt Gating 
0 Disable 
1 Enable (IRQ output gated until FIFO empty) 
Svessedeusdacosstassunsccssedesssreanssssecesttereed default 


7 — Interrupt Status... ceccscscscsssccssscsesceessseees RO 
1 Secondary channel interrupt request pending 

6 ~—— Prefetch Buffer Status ..............csscsssssssssseersesseees RO 
1 PIO Prefetch transaction in progress 

5 ~——- Post Write Buffer Status.............ccscssssscsrseseees RO 
1 PIO Post Write transaction in progress 

4 DMA Read Prefetch Status .............cccssssesseeeees RO 
1 DMA Read Prefetch transaction in progress 

3. DMA Write Pipeline Status... eccssesseeee RO 
1 DMA Write transaction in progress 

2 S/G Operation Complete ..............ccssscccsssscessseee RO 
1 Scatter / Gather operation complete 

1 FIFO Empty Status... et csccccscescseeeseeseee RO 
1 Secondary Channel FIFO empty 

0 Response to External DMA Request ................ RO 


1 External sec channel DMA request pending 


Offset 79 - Secondary Interrupt Control (O1h)............... RW 


7-1 Reserved 
0 Interrupt Gating 
0 Disable 
1 Enable (IRQ output gated until FIFO empty) 
ssidecdesanassvededncdonboadesencadsvoundosseaesies default 


These registers are used for debugging purposes only. 
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Offset C3-C0 — Power Management Capabilities ........... RO 


31-0 PCI PM Block 1..........0...... always reads 0002 0001h 
This field reports support details for Power 
Management Capabilities according to the PCI Power 
Management specification. 


Offset C7-C4 — Power State .............sccccssssscssssseccsssscccssssees RO 
31-2 Reserved 

1-0 Power State 
00 DO 

Ol -reserved- 

10 -reserved- 
11 D3 Hot 


IDE Back Door Registers 


Offset DO — Back Door — Revision ID (06h)..............se000 RW 


Offset D3-D2 — Back Door — Device ID (0571h)............. RW 


Offset D5-D4 — Back Door — Sub- Vendor ID (0000h).... RW 


Offset D7-D6 — Back Door — Sub-Device ID (0000h)..... RW 
IDE Revision ID 
Offset F6 — IDE New Revision ID (07h) ............csssssssssseees RO 


IDE I/O Registers 


These registers are compliant with the SFF 80381 v1.0 
standard. Refer to the SFF 8038I v1.0 specification for further 
details. 


V/O Offset 0 - Primary Channel Command 
V/O Offset 2 - Primary Channel Status 


V/O Offset 4-7 - Primary Channel PRD Table Address 


V/O Offset 8 - Secondary Channel Command 


V/O Offset A - Secondary Channel Status 


I/O Offset C-F - Secondary Channel PRD Table Address 
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Device 17 Function 5 Registers - AC97 Audio Controller 
The audio controller interface is hardware compatible with 
AC97. The PCI configuration registers for the audio 
controller are located in the function 5 PCI configuration 
space. The I/O registers are located in the system I/O space. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ............ssssesseressssersscerssessssssescessrees RO 
7-0 Vendor ID... (1106h = VIA Technologies) 
Offset 3-2 - Device ID............srccrcsrsosrressrsssrsssesssesseessees RO 
7-0 DeviceID (3059h = VT8235 Audio Controller) 
Offset 5-4 - COMMANA............sscerssesssreressersseecssssescsssseseseee RW, 
15-10 Reserved ... always reads 0 
9 Reserved (fast back-to-back).............ccee fixed at 0 
8  SERR# Enable..........0...00..ccceeeeteeeeees fixed at 0 
7 Reserved (address stepping)..............e fixed at 0 
6 Reserved (parity error response) ................. fixed at 0 
5 Reserved (VGA palette snoop) ............ fixed at 0 
4 Reserved (memory write and invalidate) .... fixed at 0 
3. Reserved (special cycle monitoring)........... fixed at 0 
2 Bus Master’ cciiincaiidiek ide teshieetheass fixed at 0 
1 Memory Space... eee eecceeeceeeseeeeseeeeees fixed at 0 
O WOSpace oi... default=0 (disabled) 
Offset 7-6 - Status ..........cscsscsrssssssssrsssresssssssessserssessessees RO 
15 Detected Parity Error fixed at 0 
14 Signalled System Error..............0.eeee fixed at 0 
13. Received Master Abort.......0000. fixed at 0 
12 Received Target Abort........00.0... eee fixed at 0 
11 = Signalled Target Abort .......... ee fixed at 0 
10-9 DEVSEL# Timing 
00 Fast 
OL 4 MG Aa Uti tices ccs eevectasets suadseavaevavesezinevedeotevans fixed 
10 Slow 
11 Reserved 
8 Data Parity Error... ee eeeeeeeeeee fixed at 0 
7 Fast Back-to-Back Capable..............000.0... fixed at 0 
6-5, Reserved. sisssiyicesisscuniises cedseevscides always reads 0) 
4° PMT. itsdsettesisncninncaannes fixed at | 


3-0 Reserved 


Offset 8 - Revision ID (nnnh)............ccccssssssssssssssscsssssensseees RO 


7-0 Silicon Revision Code......................00.. default = nnh 


Offset 9 - Programming Interface (OOh)............cccccssssssees RO 


Offset A - Sub Class Code (Olh=Audio Device).........00+ RO 


Offset B - Base Class Code (04h=Multimedia Device)..... RO 
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Offset 13-10 - Base Address 0 — SGD Control / Status .. RW 

31-16 Reserved oo. eeeeeeeeeereees always reads 0) 

15-8 Base AdYPeS................cccccccceessseeeeeeeees default = 00h 
7-0 00000001b (256 bytes) 


Device 0 Offset 2D-2C — Subsystem Vendor ID (0000h)*RO 
15-0 Subsystem Vendor ID ......... eee default = 0 
*This register is RW if function 5-6 Rx44[4] = 1 


Device 0 Offset 2F-2E — Subsystem ID (0000h)............. *RO 


15-0 Subsystem ID 000... eeeeeeneeeteeeeees default = 0 
*This register is RW if function 5-6 Rx44[4] = 1 


Offset 34 — Capture Pointer (COh) ...........cssesssesssssssesseeeees RO 


Offset 3C - Interrupt Line. .............ccccccccsssesssssssesseesseesseees RW 


7-4 Reserved 
3-0 Audio Interrupt Routing 

OOOO Disabled ...........ccccceceesscceessseeeessneeeesseees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ10 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 

APIC (See Device 17 Function 0 Rx4D[7]) 

x000 IRQI6 

x001 IRQI7 

x010 IRQI8 


x111 IRQ23 


Offset 3D - Interrupt Pin (O3h) ...........ccccsssssssssssssessseesseees RO 


Offset 3E - Minimum Grant (OOh).........ccccsssssssssssssseesseeees RO 
Offset 3F - Maximum Latency (OOh) .........ccccsssssssssssssseeees RO 
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Audio-Specific PCI Configuration Registers 


Offset 40 — AC Link Interface Status ...............sscccsscsssees RO 
7-6 Reserved oi..eceeeeeeeeeseeseeereeeees always reads 0) 
5 Codec CID=11b Ready Status... eeeseeeee RO 


0 Codec Not Ready 
1 Codec Ready (audio ctrlr can access codec) 
4 Codec CID=10b Ready Status... eesessseee RO 
0 Codec Not Ready 
1 Codec Ready (audio ctrlr can access codec) 
S “Reserved  cssccvccssessezesscisiesshevssestaceses always reads 0) 
2 Codec CID=01b Ready Status... eecsssssee RO 
0 Codec Not Ready 
1 Codec Ready (audio ctrlr can access codec) 
1 .AC97 Low-Power Status ..........cccsscssscsssssrsseseeees RO 
0 AC97 Codecs not in low-power mode 
1 AC97 Codecs in low-power mode 
This bit reports 1 when Rx26[4] of the codecs 
is 1. It is used to determine whether the bit- 
clock should be gated. 
0 Codec CID=00b Ready Status... esesseee RO 
0 Codec Not Ready 
1 Codec Ready (audio ctrlr can access codec) 
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Offset 41 — AC Link Interface Control ...........+ssssee RW 
AC-Link Interface 
Os DS abl Cis. secescah istics cise test sasevoes coeastavevsesttes default 
1 Enable 
AC-Link Reset 
OAssert AC-Link Reset (used for cold reset).......... def 


1De-assert AC-Link Reset 
AC-Link Sync 
O Release SYNC .........c cc eecessceeesseeeseteeeeees default 
1 Force SYNC High (used for warm reset) 
AC-Link Serial Data Out 
O Release SDO........ eee ceesceeesteeeseteeeeees default 
1 Force SDO High 
Variable-Sample-Rate On-Demand Mode 
0 Disable (AC Link sends data every frame)..def 
1 Enable (AC Link sends data only when there is 
a request from the codec) 
3D Audio Channel Slots 3/4 
QO) Disable s.ciscceccccccsecsecccedesdiscssctetaeecencieess default 
1 Enable 
Note that slots 7/8 and 6/9 do not have to be selected 
as they are not muxed with DXS as are slots 3/4) 


1-0) Reserved oe eeeeeeereee always reads 0 
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Offset 42 — Function Enable 
7-6 Reserved 
5‘ Function 5 Config Reg Rx2C Writable............. RW 
QO Device 17 Function 5 Rx2C-2F RO....... default 
1 Device 17 Function 5 Rx2C-2F RW 
4-0 Reserved ou. eeeeeeeeeeeeee always reads 0) 


Offset 44 - MC97 Interface Control .........-sseseesereereeeee RO 
Mapped RO to function 5 (RW in func 6) for status reporting. 
7 AC-Link Interface for Slot-5 (Modem)............. RO 
QO: DISABIL ise o ces oe caecesctstnassewetiees eessctes deriv default 
1 Enable 
6 Secondary Codec Support ............ccssssccsscscessseee RO 
QO: DISADIG viics vecseoet doesnt shady ucdeesdiveederdeceys default 
1 Enable 
5‘ Function 6 Config Reg Rx9-B Writable............ RO 
0 Device 17 Function 6 Rx9-B RO........... default 
1 Device 17 Function 6 Rx9-B RW 
4 Function 6 Config Reg 2Ch Writable................ RO 


0 Device 17 Function 6 Rx2C-2F RO....... default 
1 Device 17 Function 6 Rx2C-2F RW 
3. Syne 
This bit reports whether there is activity in function 6 
(modem). When function 5 (audio) enters low-power 
state and wants to gate bit-clock, software needs to 
check this bit to see whether bit-clock can actually be 
gated, as function 6 shares the same bit-clock. 
0 Function 6 activity in progress that requires 
bit-clock 
1 Function 6 does not need bit-clock so bit-clock 
can be gated 
2-0) Reserved ou... eeeeeeeeeeeeeees always reads 0) 
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Offset 48 — Volume Change Rate Control ............ccceceeee RW 


7-4 Volume Change Rate 
This field controls the volume change rate in the 
sample rate converter 
0000 Volume Adjust Every Frame (sync cycle)... def 


1111 Volume Adjust Every 16 Frames (sync cycles) 
3. Syne 
This bit reports whether there is activity in function 5 
(audio). When function 6 (modem) enters low-power 
state and wants to gate bit-clock, software needs to 
check this bit to see whether bit-clock can actually be 
gated, as function 5 shares the same bit-clock. 
0 Function 5 activity in progress that requires 
bit-clock 
1 Function 5 does not need bit-clock so bit-clock 
can be gated 
2-0 Reserved 


Offset 49 — S/PDIF Control ............ccccccosssssssssssssssesssesseees RW 


7-4 Reserved always reads 0 
3. DX3 (DirectSound) Channel S/PDIF Support 
This bit controls whether DirectSound Channel 3 is 
used as S/PDIF support 
QO) Disableici.cicciicciinss encanssneiinceess default 
1 Enable 
2 “Reserved.  ciscepscihdiierdyessiteseesee always reads 0) 
1-0 S/PDIF Data Slot Select 


00? SOU LOM eiiniicitece kin eee ikaees default 
01 Slot 3/4 
10 Slot 7/8 
11 Slot 6/9 
Offset C3-C0 — Power Mgmt Capabillity..............cesesssssees RO 


31-0 Power Mgmt Capability....always reads 0002 0001h 


Offset C7-C4 — Power State ..........cccsesssssssesssssssesssesssesseees RW 
31-2 Reserved 
1-0 Power State (D3 / DO Only) 
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I/O Base 0 Regs — Audio Scatter / Gather DMA 


DXS Channel 0-3 SGD Registers (x = 0-3) 


I/O Offset x0 -— DXS Channel x SGD Status.............008 RWC 


T — SGD ACtIVE uu... eeecscesscsecscrsccrscesccsscssssesesssesssesenes RO 
0 SGD has completed or been terminated default 
1 SGD Active 


6-5 Reserved) .igeisicethscdtecveshiataseaeteeses always reads 0) 
4 Current SGD Index Equals Stop Index ............ RO 
0 SGD index not equal to stop index........ default 


1 SGD index being processed equals the stop 
index. This bit differs from bit-2 of this 
register in that this bit becomes | as soon as 
the SGD reaches the index equal to the stop 
index. Bit-2 becomes | after the SGD finishes 
processing the index equal to the stop index. 
So this bit will always turn on before bit-2. 

3 - SGD Trigger Queued .............cccsscssssscesssscesseeees RO 
This bit reports whether the trigger used to restart the 
SGD operation is queued (I/O Offset x1[1] = 1 while 
the SGD engine is running). 

0 SGD trigger not queued... default 

1 SGD trigger queued (when SGD reaches EOL, 
it will restart). 

2 SGD Stop Interrupt Status... cesses RWC 

1 SGD finished the index equal to the stop index 
set in xB-x8[31-24]. 

1 SGD EOL (End Of Link)... te estsseeeseeee RWC 

1 Block is the last of the link. May be used by 
software as a signal to generate an interrupt 
request if I/O Offset x1[1] = 1. 

0 = SGD Flag ar..ecesecccssssscssscsscsescssssssesssssensness RWC 

1 Block complete. May be used by software as a 
signal to generate an interrupt request if I/O 
Offset x1[0] = 1. 


V/O Offset x1 - DXS Channel x SGD Control ................ RW. 
SGD Start  .......cccccsssssssssssseees WO (always reads 0) 
0 Noeffect 
1 Start SGD operation 
SGD Terminate. ..........ccccccseeees WO (always reads 0) 
0 Noeffect 


1 Terminate SGD operation 
SGD Auto-Start 


0. “Stopat BOL aiiiesiwickonenceleiy default 
1 Auto Restart at EOL 
ROSERVEO!)  sissiisisissieistsecnisicheestises always reads 0) 
SGD Pause 


0 Release pause and resume the transfer 
1 Pause SGD read operation (SGD pointer stays 
at the current address). SGD will finish 
transferring the current block before pausing. 
Interrupt on Stop Index = Current Index and End 
of Block 
Controls whether an interrupt is generated when the 
current index equals the stop index (x0[2] = 1). 
O% <Disable'y: sicvceueccdvcassscdectss ictesiailectsccanethstens default 
1 Enable 
Interrupt on EOL @ End of Block 
Controls whether an interrupt is generated on EOL 


(xO[1] = 1). 
Ol DISAB Cis csscsiadssactvesceactsatcsascitecsesdleseseaesecs default 
1 Enable 


Interrupt on FLAG @ End-of-Block 
Controls whether an interrupt is generated on FLAG 


(xO[0] = 1). 
Ol DISAB] Ces csacisied scien ee cedcsies eee eugeeeleiesedewts default 
1 Enable 
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I/O Offset x2 —- DXS Left Channel x Volume (3Fh)........ RW 
I/O Offset x3 — DXS Right Channel x Volume (3Fh) ..... RW 
7-6 Reserved (Do Not Program)............ always write 0’s 
5-0 Volume Control 
000000 0 db 
000111 -10.5 db 
011111 -46.5 db 
111111 Muted (instead of -94.5 db) ............. default 
I/O Offset x7-x4 — DXS Chan x SGD Table Ptr Base..... RW 
31-0 SGD Table Pointer Base Address (even addr).... W 


Current Pointer Adress .............ccccccccscscssscssscereceee R 


V/O Offset xB-x8 — StopIndex / DataType / SampleRate RW 
31-24 SGD Stop Index Setting..........0000000. default = FFh 


23-22 Reserved 


21-20 PCM Format 


19-0 
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Selects the format used by the controller to process 
the incoming sample. 

OO 8-bit Mono... eee eee eeeeeeeeeeeeeeeees default 

O01 8-bit Stereo 

10 16-bit Mono 

11 16-bit Stereo 
Sample Rate....................... default = FFFFFh (48K) 
This field allows the sample rate converter to know 
the sample rate of an incoming sample so the 
converter can properly convert the sample into the 
required 48 KHz sample output. Program as (2” / 
48.000) * Sample Rate 
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I/O Offset xF-xC — DXS Chan x SGD Current Count.... RO 
31-24 Current SGD Index 


23-0 


EOL 


FLAG 


This field reports the index the SGD engine is 
currently processing. 

Current SGD Count 

This field reports the count remaining in the current 
entry being processed. For example, if 10 bytes of a 
30-byte count have been transferred, this field would 
read 20 to indicate 20 bytes remaining. 


Audio SGD Table Format 


63 62 61-56 55-32 31-0 
EOL FLAG -reserved- Base Base 
Count Address 
[23:0] [31:0] 


End Of Link. | indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, 
then an interrupt is generated at the end of the 
transfer. 

Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 
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Multichannel SGD Registers 


I/O Offset 40 — Multichannel SGD Status .............ceee0e RWC 


T — SGD ACtIVE aoe. eececscesscssssscssscecseeccsscsssessecssenssenses RO 
0 SGD has completed or been terminated default 
1 SGD Active 


6-5 Reserved) sisistecdepssizesssisessescciareisceses always reads 0) 
4 Current SGD Index Equals Stop Index ............ RO 
0 SGD index not equal to stop index........ default 


1 SGD index being processed equals the stop 
index. This bit differs from bit-2 of this 
register in that this bit becomes 1 as soon as 
the SGD reaches the index equal to the stop 
index. Bit-2 becomes | after the SGD finishes 
processing the index equal to the stop index. 
So this bit will always turn on before bit-2. 

3 - SGD Trigger Queued .............cccsccssscscesssccsseeees RO 
This bit reports whether the trigger used to restart the 
SGD operation is queued (I/O Offset 41[1] = 1 while 
the SGD engine is running). 

0 SGD trigger not queued... default 

1 SGD trigger queued (when SGD reaches EOL, 
it will restart). 

2 SGD Stop Interrupt Status... csseeeeee RWC 

1 SGD finished the index equal to the stop index 
set in 4B-48[3 1-24]. 

1 SGD EOL (End Of Link)... cestseseeeeeee RWC 

1 Block is the last of the link. May be used by 
software as a signal to generate an interrupt 
request if I/O Offset 41[1] = 1. 

O = SGD Flag as... csccssssrsessssccscsscessssssersenssesscees RWC 

1 Block complete. May be used by software as a 
signal to generate an interrupt request if I/O 
Offset 41[0] = 1. 
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1/O Offset 41 —- Multichannel SGD Control..............:0 RW. 
SGD Start  ......ccccccscssssssscseeees WO (always reads 0) 
0 Noeffect 
1 Start SGD operation 
SGD Terminate. ..........ccccccsesees WO (always reads 0) 
0 Noeffect 


1 Terminate SGD operation 
SGD Auto-Start 


O Stop at BOL. escccsssssesssscieerscsetssessnesetes default 
1 Auto Restart at EOL 
RESErved © c.sctscicssvihaseecesscevestepeicnestect always reads 0) 
SGD Pause 


0 Release pause and resume the transfer 
1 Pause SGD read operation (SGD pointer stays 
at the current address). SGD will finish 
transferring the current block before pausing. 
Interrupt on Stop Index = Current Index and End 
of Block 
Controls whether an interrupt is generated when the 
current index equals the stop index (40[2] = 1). 
O.. Disable s..ieise.iccciciseteecdelesseiassctnaagehonesaaie default 
1 Enable 
Interrupt on EOL @ End of Block 
Controls whether an interrupt is generated on EOL 


(40[1] = 1). 
Oi “Disable scsicvsiscscevseecsiecheeveissacseeidvecioeissente default 
1 Enable 


Interrupt on FLAG @ End-of-Block 
Controls whether an interrupt is generated on FLAG 


(40[0] = 1). 
O). Disable iecsisecieisicciecieiecdtereidiachecdintivestpante default 
1 Enable 
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V/O Offset 42 - Multichannel SGD Format............+04RW 
7 PCM Format 
Selects the PCM format used by the controller to 
process the incoming sample. 


QO: “B2DIt. asic aides ie A ess default 
1 16-bit 
6-4 Number of Channels Supported 
OOO: “POS CPV dH ss. ececesssdecsivererssevesecteeestieeeteenes default 


001 One Channel 
010 Two Channels 
011 Three Channels 
100 Four Channels 
101 Five Channels 
110 Six Channels 
111 -reserved- 

3-0 Reserved 


I/O Offset 47-44 — Multichannel SGD Table Ptr Base ...RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer ACress..............cccccccssscscscssscescceee R 
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V/O Offset 4B-48 —- Multichannel SGD Slot Select.......... RW 
31-24 SGD Stop Index Setting ........00..0000.. default = FFh 
23-20 Data Select of Slot 9 

O No data assigned to slot 9 we default 
1 1“ data in sample assigned to slot 9 
2 2" data in sample assigned to slot 9 
3 3" data in sample assigned to slot 9 
4 4" data in sample assigned to slot 9 
5 5" data in sample assigned to slot 9 
6 6" data in sample assigned to slot 9 


7-F -reserved 
19-16 Data Select of Slot 6 
15-12 Data Select of Slot 8 
11-8 Data Select of Slot 7 
7-4 Data Select of Slot 4 
3-0 Data Select of Slot 3 


V/O Offset 4F-4C — Multichannel SGD Current Count..RO 

31-24 Current SGD Index 
This field reports the index the SGD engine is 
currently processing. 

23-0 Current SGD Count 
This field reports the count remaining in the current 
entry being processed. For example, if 10 bytes of a 
30-byte count have been transferred, this field would 
read 20 to indicate 20 bytes remaining. 
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Write Channel 0 SGD Registers 


V/O Offset 60 - Write Channel 0 SGD Status..............RWE 
T — SGD ACtIVE ie. eececccssesscsesescecceccessessssssecssenseensees RO 
0 SGD has completed or been terminated default 
1 SGD Active 
6 SGD Pause. ..........ccsscssssressersssscssccscssessessseessenees RO 
O SGD not paused... eres default 
1 SGD Paused 
SD. “Reserved, — cesciscecssessoeespeiacesepeeseaeanaiags always reads 0) 
4 Current SGD Index Equals Stop Index ............ RO 
0 SGD index not equal to stop index........ default 
1 SGD index being processed equals the stop 
index. This bit differs from bit-2 of this 
register in that this bit becomes | as soon as 
the SGD reaches the index equal to the stop 
index. Bit-2 becomes | after the SGD finishes 
processing the index equal to the stop index. 
So this bit will always turn on before bit-2. 

3 - SGD Trigger Queued .............cccscccsssssccessscccssesces RO 
This bit reports whether the trigger used to restart the 
SGD operation is queued (I/O Offset 61[1] = 1 while 
the SGD engine is running). 

0 SGD trigger not queued... default 
1 SGD trigger queued (when SGD reaches EOL, 
it will restart). 

2 SGD Stop Interrupt Status... et eeeeeeee RWC 

1 SGD finished the index equal to the stop index 
set in 6B-68[3 1-24]. 
1 SGD EOL (End Of Link)... ec ssssseeeeeee RWC 
1 Block is the last of the link. May be used by 
software as a signal to generate an interrupt 
request if I/O Offset 61[1] = 1. 
0 = SGD Flag r..eeecessscsssssesssesscessssssssscesscssenssens RWC 
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1 Block complete. May be used by software as a 
signal to generate an interrupt request if I/O 
Offset 61[0] = 1. 
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1/O Offset 61 — Write Channel 0 SGD Control .............. RW 
SGD Start  ......ccccccssssssssscsseees WO (always reads 0) 
0 Noeffect 
1 Start SGD operation 
SGD Terminate. ..........ccccccsesees WO (always reads 0) 
0 Noeffect 


1 Terminate SGD operation 
SGD Auto-Start 


O Stop at BOL. escccsssssesssscieerscsetssessnesetes default 
1 Auto Restart at EOL 
RESErved © c.sctscicssvihaseecesscevestepeicnestect always reads 0) 
SGD Pause 


0 Release pause and resume the transfer 
1 Pause SGD read operation (SGD pointer stays 
at the current address). SGD will finish 
transferring the current block before pausing. 
Interrupt on Stop Index = Current Index and End 
of Block 
Controls whether an interrupt is generated when the 
current index equals the stop index (60[2] = 1). 
O.. Disable s..ieis.icciciseveesdelessei ses tevaaeeheneraaie default 
1 Enable 
Interrupt on EOL @ End of Block 
Controls whether an interrupt is generated on EOL 


(60[1] = 1). 
Oi “Disable sisievsiecsceveeccsieeheereissaciecidvacioeitsense default 
1 Enable 


Interrupt on FLAG @ End-of-Block 
Controls whether an interrupt is generated on FLAG 


(60[0] = 1). 
O:. Disable iecsiiecieisiceiecieiecstereidiachecditivestpante default 
1 Enable 
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V/O Offset 62 — Write Channel 0 SGD Format...............RW. 
7 Reserved (Do Not Program)............... always write 0 
6 Recording FIFO 
O; Disables: iiiecciiuneitind eae default 
1 Enable 


5-0 Reserved 


I/O Offset 63 — Write Channel 0 Input Select...............+. RW 


7-3 Reserved 
2 Input Source Select 
0 Line In (Slot 3, 4)... eeeeereeeeeee default 
1. Mic In (Slot 6) 
1-0 Recording Source Select 
OO Primary Codex 0... eee eeeeeeeeeeee default 
01 Secondary Codec 01 
10 Secondary Codec 10 
11 Secondary Codec 11 


I/O Offset 67-64 — Wr Channel 0 SGD Table Ptr Base..RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer ACdress..............ccccccccsscsssccssscesceeee R 
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V/O Offset 6B-68 - Write Channel 0 SGD Stop Index ... RW 
31-24 SGD Stop Index Setting ........00.0000.. default = FFh 
23-22 Reserved 
21-20 PCM Format 

Selects the PCM format used by the controller to 
process the incoming sample. 
OO 8-Dit MONO... ee eeeeeeteeeeneeeeeeeeeeeeaees default 
O01 8-bit Stereo 
10 16-bit Mono 
11 16-bit Stereo 
19-16 Reserved 
15-0 Reserved 


V/O Offset 6F-6C - Wr Channel 0 SGD Current Count. RO 

31-24 Current SGD Index 
This field reports the index the SGD engine is 
currently processing. 

23-0 Current SGD Count 
This field reports the count remaining in the current 
entry being processed. For example, if 10 bytes of a 
30-byte count have been transferred, this field would 
read 20 to indicate 20 bytes remaining. 
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Write Channel 1 SGD Registers 


V/O Offset 70 - Write Channel 1 SGD Status..............RWE 
T — SGD ACtIVE uu... cecscesscsscscsssescccecsssessssssecssenssensees RO 
0 SGD has completed or been terminated default 
1 SGD Active 
6 SGD Pause. ..........ccsscssssressersssscssccscssessessseessenees RO 
O SGD not paused... eres default 
1 SGD Paused 
SD. “Reserved, — cesciscecssessoeespeiacesepeeseaeanaiags always reads 0) 
4 Current SGD Index Equals Stop Index ............ RO 
0 SGD index not equal to stop index........ default 
1 SGD index being processed equals the stop 
index. This bit differs from bit-2 of this 
register in that this bit becomes | as soon as 
the SGD reaches the index equal to the stop 
index. Bit-2 becomes | after the SGD finishes 
processing the index equal to the stop index. 
So this bit will always turn on before bit-2. 

3 - SGD Trigger Queued ..............cccsscccssssccessscecssseees RO 
This bit reports whether the trigger used to restart the 
SGD operation is queued (I/O Offset 71[1] = 1 while 
the SGD engine is running). 

0 SGD trigger not queued... default 
1 SGD trigger queued (when SGD reaches EOL, 
it will restart). 

2 SGD Stop Interrupt Status... ceseeeeee RWC 

1 SGD finished the index equal to the stop index 
set in 7B-78[3 1-24]. 
1 SGD EOL (End Of Link)... ec ccssteeeeeee RWC 
1 Block is the last of the link. May be used by 
software as a signal to generate an interrupt 
request if I/O Offset 71[1] = 1. 
0 = SGD Flag ir.reeecccssssssssesssessescesssesscevscssenseens RWC 
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1 Block complete. May be used by software as a 
signal to generate an interrupt request if I/O 
Offset 71[0] = 1. 


-109- 


1/O Offset 71 — Write Channel 1 SGD Control .............. RW. 
SGD Start  ......ccccssssssssssssseeees WO (always reads 0) 
0 Noeffect 
1 Start SGD operation 
SGD Terminate. ..........ccccccsesees WO (always reads 0) 
0 Noeffect 


1 Terminate SGD operation 
SGD Auto-Start 


O Stop at BOL. escccsssssesssscieerscsetssessnesetes default 
1 Auto Restart at EOL 
RESErved © c.sctscicssvihaseecesscevestepeicnestect always reads 0) 
SGD Pause 


0 Release pause and resume the transfer 
1 Pause SGD read operation (SGD pointer stays 
at the current address). SGD will finish 
transferring the current block before pausing. 
Interrupt on Stop Index = Current Index and End 
of Block 
Controls whether an interrupt is generated when the 
current index equals the stop index (70[2] = 1). 
O. Disable s..ieise.icciciseteecdelesaeises tenagehanevaaie default 
1 Enable 
Interrupt on EOL @ End of Block 
Controls whether an interrupt is generated on EOL 


(70[1] = 1). 
O: “Disable scsiivsds csceveeccsiecheereissachecidvecioeieyense default 
1 Enable 


Interrupt on FLAG @ End-of-Block 
Controls whether an interrupt is generated on FLAG 


(70[0] = 1). 
Or. Disable iecsisecieisisviecieiecstereidiactecdtivestpante default 
1 Enable 
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V/O Offset 72 — Write Channel 1 SGD Format...............RW. 
7 Reserved (Do Not Program)............... always write 0 
6 Recording FIFO 
O; Disablesss...sikisiciueneeeieind ae default 
1 Enable 


5-0 Reserved 


I/O Offset 73 — Write Channel 1 Input Select................ RW 


7-3 Reserved 
2 Input Source Select 
0 Line In (Slot 3, 4)... eeeeereeeeeee default 
1. Mic In (Slot 6) 
1-0 Recording Source Select 
OO Primary Codex 0... eee eeeeeeeeeeee default 
01 Secondary Codec 01 
10 Secondary Codec 10 
11 Secondary Codec 11 


I/O Offset 77-74 — Wr Channel 1 SGD Table Ptr Base..RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer ACdress..............ccccccccsscccsscssscescceee R 
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V/O Offset 7B-78 - Write Channel 1 SGD Stop Index ... RW 
31-24 SGD Stop Index Setting ........0.00000.. default = FFh 
23-22 Reserved 
21-20 PCM Format 

Selects the PCM format used by the controller to 
process the incoming sample. 
OO 8-Dit MONO... ee eeeeeeteeeeneeeeeeeeeeeeaees default 
O01 8-bit Stereo 
10 16-bit Mono 
11 16-bit Stereo 
19-16 Reserved 
15-0 Reserved 


V/O Offset 7F-7C - Wr Channel 1 SGD Current Count. RO 

31-24 Current SGD Index 
This field reports the index the SGD engine is 
currently processing. 

23-0 Current SGD Count 
This field reports the count remaining in the current 
entry being processed. For example, if 10 bytes of a 
30-byte count have been transferred, this field would 
read 20 to indicate 20 bytes remaining. 
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Codec Command / Status SGD Registers 


These registers are used to send commands to the codecs 


I/O Offset 83-80 — AC97 Controller Cmd (W) / Status (R) 


This register may be accessed from either function 5 or 6 


31-30 Codec ID 
00 Select Codec CID = 00 
01 Select Codec CID = 01 
10 Select Codec CID = 10 
11 Select Codec CID = 11 
29 Codec 11 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
28 Codec 10 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
27 Codec 01 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
26 Reserved 


25 Codec 00 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 

24 AC97 Controller Busy ..............cceceeeeeteeeeeeeees RO 


0 Codec is ready for a register access command 
1 AC97 Controller is sending a command to the 
codec (commands are not accepted) 
23 Codec Register Read / Write Mode.................... RW 
0 Select Codec register write mode 
1 Select Codec register read mode 
22-16 Codec Register Index [7:1] ..............::ceesceeenees RW 
Index of the AC97 codec register to access (in the 
attached codec). Data must be written before or at 
the same time as Index because writing to the index 
triggers the AC97 controller to access the addressed 
codec register over the AC-link interface. 
15-0 Codec Register Data....0.....0 0. eeeeeteeeneeeeeees RW 
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V/O Offset 87-84 — Audio SGD Status Shadow................. RO 
31 Audio Record 1 SGD Active Shadow....... (Rx70[7]) 
30 Audio Record 1 SGD Stop Shadow.......... (Rx70[2]) 
29 Audio Record 1 SGD EOL Shadow.......... (Rx70[1]) 
28 Audio Record 1 SGD Flag Shadow........... (Rx70[0]) 
27 Audio Record 0 SGD Active Shadow....... (Rx60[7]) 
26 Audio Record 0 SGD Stop Shadow........... (Rx60[2]) 
25 Audio Record 0 SGD EOL Shadow.......... (Rx60[1]) 
24 Audio Record 0 SGD Flag Shadow........... (Rx60[0]) 

23-20 Reserved — csissscsscvisscssesesisgeeteasiesevecace always reads 0) 
19 MultiChannel SGD Active Shadow.......... (Rx40[7]) 
18 MultiChannel SGD Stop Shadow............. (Rx40[2]) 
17. MultiChannel SGD EOL Shadow............. (Rx40[1]) 
16 = MultiChannel SGD Flag Shadow.............. (Rx40[0]) 
15 DX Channel 3 SGD Active Shadow ......... (Rx30[7]) 
14. DX Channel 3 SGD Stop Shadow ............ (Rx30[2]) 
13. DX Channel 3 SGD EOL Shadow............. (Rx30[1]) 
12. DX Channel 3 SGD Flag Shadow............. (Rx30[0]) 
11. DX Channel 2 SGD Active Shadow ......... (Rx20[7]) 
10 DX Channel 2 SGD Stop Shadow ............ (Rx20[2]) 
9 DX Channel 2 SGD EOL Shadow............ (Rx20[1]) 
8 DX Channel 2 SGD Flag Shadow.............. (Rx20[0]) 
7 DX Channel 1 SGD Active Shadow.......... (Rx10[7]) 
6 DX Channel 1 SGD Stop Shadow ............ (Rx10[2]) 
5 DX Channel 1 SGD EOL Shadow............ (Rx10[1]) 
4 DX Channel 1 SGD Flag Shadow.............. (Rx10[0]) 
3. DX Channel 0 SGD Active Shadow.......... (Rx00[7]) 
2 DX Channel 0 SGD Stop Shadow ............ (Rx00[2]) 
1 DX Channel 0 SGD EOL Shadow............ (Rx00[1]) 
0 DX Channel 0 SGD Flag Shadow............. (Rx00[0]) 


I/O Offset 8B-88 — Codec GPI Interrupt Status / GPIO. RO 
This register may be accessed from either function 5 or 6 


31-16 GPI Interrupt Status 0... csctesecececeeeseeeees RO 
R_ GPI[15-0] Interrupt Status 
W 1 toclear 

15-0 Codec GPIO 0.0... cscsecsescsccecsececscceescsssscesesseees RO 


R_ Reflect status of Codec GPI[15-0] 
W_ Triggers AC-Link slot-12 output to codec 


I/O Offset 8F-8C — Codec GPI Interrupt Enable............ RO 


This register may be accessed from either function 5 or 6 
31-16 Interrupt on GPI[15-0] Change of Status.......... RO 
0 Disable 
1 Enable 
15-0 Reserved 
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Device 17 Function 6 Registers - AC97 Modem Controller 
The modem controller interface is hardware compatible with 
AC97. The PCI configuration registers for the modem 
controller are located in the function 6 PCI configuration 
space. The I/O registers are located in the system I/O space. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106]).................ccccccsssssesssssseeeees RO 


7-0 Vendor ID... (1106h = VIA Technologies) 


Offset 3-2 - Device ID (3068h) ...............000scccccsssessssssseseeees RO 


7-0 DeviceID (3068h = VT8235 Modem Controller) 


Offset 5-4 — Command (OOOOH) ................00sececssesesesseesseeee RW 


15-10 Reserved ou. eeeeeeeeees always reads 0) 
9 Reserved (fast back-to-back).............:ccee fixed at 0 

8 SERR# Enable... eee eeeeteeeees fixed at 0 

7 Reserved (address stepping)..............e fixed at 0 

6 Reserved (parity error response) ................. fixed at 0 

5 Reserved (VGA palette snoop) ............ fixed at 0 

4 Reserved (memory write and invalidate) .... fixed at 0 

3. Reserved (special cycle monitoring)........... fixed at 0 

Z Bus Master i 2ccea cise sasebeé Lesibccecsces nested satcnss fixed at 0 

1 Memory Space... eee eeeeeeeceeeneeeeseeeeees fixed at 0 

O WOSpace oui... default=0 (disabled) 
Offset 7-6 - Status (O2Z00h) ............sccsressrccsescscsssesrsesssees RO 


15 Detected Parity Error... always reads 0 
14. Signalled System Error.............0..ceeee fixed at 0 
13. Received Master Abort..........0. fixed at 0 
12 Received Target Abort........0000.. eee fixed at 0 
11 = Signalled Target Abort .......... ee fixed at 0 
10-9 DEVSEL# Timing 

00 Fast 

OL 4 MG Aa Uti tices ccs eevectasets suadseavaevavesezinevedeotevans fixed 

10 Slow 

11 Reserved 
8 Data Parity Error... eects fixed at 0 
7 Fast Back-to-Back Capable.............000... fixed at 0 


6-0 Reserved oo... eeeeeeeereees always reads 0 


Offset 8 - Revision ID (nnnh)...........cccccssssssssssssssscsssssesseeeees RO 


7-0 Silicon Revision Code.......................0... default = nnh 


Offset 9 - Programming Interface (OOh)..............00seeesees *RO 


Offset A - Sub Class Code (80h)............ccccssssssssssscssesesees *RO 


Offset B - Base Class Code (07h).............sssssccssssssseseeseees *RO 


*Registers 9-B are RW if function 5-6 Rx44[5] = 1 
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Offset 13-10 - Base Address 0 — SGD Control / Status .. RW 

31-16 Reserved oo. eeeeeeeeeereees always reads 0) 

15-8 Base AdPeS................cccccccccesssseeeeeeeeees default = 00h 
7-0 00000001b (256 bytes) 


Device 0 Offset 2D-2C — Subsystem Vendor ID (0000h)*RO 
15-0 Subsystem Vendor ID .......... eee default = 0 
*This register is RW if function 5-6 Rx44[4] = 1 


Device 0 Offset 2F-2E — Subsystem ID (0000h)............. *RO 


15-0 Subsystem ID 000... eeeeeeeeeeneeeeees default = 0 
*This register is RW if function 5-6 Rx44[4] = 1 


Offset 3C - Interrupt Line (OOh)..............ccccscsssssssessseseeees RW 


7-4 Reserved 
3-0 Modem Interrupt Routing 

OOOO Disabled .............ccccecessceessseeeessneeeessseees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ1O 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 

APIC (See Device 17 Function 0 Rx4D[7]) 

x000 IRQI6 

x001 IRQI7 

x010 IRQI8 


x111 IRQ23 


Offset 3D - Interrupt Pin (O3))............ccccccssssssessseesseesseeees RO 


Offset 3E - Minimum Grant (OOh)............ccsssssssssssssssssseees RO 
Offset 3F - Maximum Latency (OOh)............cccssssssssssssseees RO 
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Modem-Specific PCI Configuration Registers 


Offset 40 — AC Link Interface Status ................sccsseessees RO 
7-6 Reserved ooi..eceeeeeeeeseeseeeneeeees always reads 0) 
5 Codec CID=11b Ready Status... eeeseeeee RO 


0 Codec Not Ready 
1 Codec Ready (modem ctrIr can access codec) 
4 Codec CID=10b Ready Status... eeesseeee RO 
0 Codec Not Ready 
1 Codec Ready (modem ctrIr can access codec) 
S “Reserved  sssccsiscssessezesscisecsssessensssazies always reads 0) 
2 Codec CID=01b Ready Status... eeeesseeee RO 
0 Codec Not Ready 
1 Codec Ready (modem ctrlr can access codec) 
1 AC97 Low-Power Status ...........ccsscsssesssseesceeees RO 
0 AC97 Codecs not in low-power mode 
1 AC97 Codecs in low-power mode 
This bit reports 1 when Rx26[4] of the codecs 
is 1. It is used to determine whether the bit- 
clock should be gated. 
0 Codec CID=00b Ready Status... essssseee RO 
0 Codec Not Ready 
1 Codec Ready (modem ctrIr can access codec) 
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Offset 41 - AC Link Interface Control ..........sseeeeee RW. 

7  AC-Link Interface 

O! Disable ic sccictissdties nt tistessscivestieletnees ee default 
1 Enable 
6 AC-Link Reset 
OAssert AC-Link Reset (used for cold reset).......... def 
1De-assert AC-Link Reset 
5 AC-Link Sync 
O Release SYNC .........c cc eecessceeesseeeseteeeeees default 
1 Force SYNC High (used for warm reset) 

4 AC-Link Serial Data Out 
O Release SDO........ ccc ccescceeesteeeeeteeeeees default 
1 Force SDO High 

3. ~Variable-Sample-Rate On-Demand Mode........ RO 
This bit is controlled through function 5 but may be 
read from function 6. 

0 Disable (AC Link sends data every frame)..def 
1 Enable (AC Link sends data only when there is 
a request from the codec) 

2 3D Audio Channel Slots 3/4 ............ccsssccsssceeeseee RO 
This bit is controlled through function 5 but may be 
read from function 6. 

QO! Disables: i.ccccccscccdsestecccedsdsvesscbeeseeaeneieess default 
1 Enable 
Note that slots 7/8 and 6/9 do not have to be selected 
as they are not muxed with DXS as are slots 3/4) 
1-0) Reserved oe eeeeeeeeee always reads 0 
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Offset 42 — Function Enable ............cscsccssssssssssssssssssssseseees RO 


This register is controlled through function 5 but may be read 
from function 6. 


7-6 Reserved oo...eeeeeeeeeeeeseeseeeeeeees always reads 0) 
5‘ Function 5 Config Reg Rx2C Writable............. RO 
0 Device 17 Function 5 Rx2C-2F RO....... default 

1 Device 17 Function 5 Rx2C-2F RW 
4-0) Reserved ooo. eeeeeeeeeeees always reads 0) 


Offset 44 —- MC97 Interface Control ..........-sssseseseeeeeeeeeee RW. 

7  AC-Link Interface for Slot-5 (Modem) 
QO Disable ii: cécsccsssssctdedsisisedsees cc Sildaseiesenesccds default 
1 Enable 

6 Secondary Codec Support 
QO® Disable si cscsiissscesseesidi od segscteiitaselateagsceds default 
1 Enable 

5‘ Function 6 Config Reg Rx9-B Writable 
QO Device 17 Function 6 Rx9-B RO.......... default 


1 Device 17 Function 6 Rx9-B RW 
4 Function 6 Config Reg 2Ch Writable 
0 Device 17 Function 6 Rx2C-2F RO...... default 
1 Device 17 Function 6 Rx2C-2F RW 
3. Syne 
This bit reports whether there is activity in function 6 
(modem). When function 5 (audio) enters low-power 
state and wants to gate bit-clock, software needs to 
check this bit to see whether bit-clock can actually be 
gated, as function 6 shares the same bit-clock. 
0 Function 6 activity in progress that requires 
bit-clock 
1 Function 6 does not need bit-clock so bit-clock 
can be gated 
220 Reserved. siiistessesiseisscssasesissesesscossess always reads 0) 
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Offset 48 — Volume Change Rate Control ............sscsesseees RO 


This register is controlled through function 5 but may be read 
from function 6. 


7-4 Volume Change Rate..............sscssscscsessseesceeseeees RO 
This field controls the volume change rate in the 
sample rate converter 

0000 Volume Adjust Every Frame (sync cycle)... def 


1111 Volume Adjust Every 16 Frames (sync cycles) 
3. Syne 
This bit reports whether there is activity in function 5 
(audio). When function 6 (modem) enters low-power 
state and wants to gate bit-clock, software needs to 
check this bit to see whether bit-clock can actually be 
gated, as function 5 shares the same bit-clock. 
0 Function 5 activity in progress that requires 
bit-clock 
1 Function 5 does not need bit-clock so bit-clock 
can be gated 
2-0 Reserved 


Offset 49 — S/PDIF Control..............sccsccssesssessscssssssssseees RO 
This register is controlled through function 5 but may be read 
from function 6. 


7-4 Reserved 

3. DX3 (DirectSound) Channel S/PDIF Support ..RO 
This bit controls whether DirectSound Channel 3 is 
used as S/PDIF support 


O Disables. eieccideiiivssesdecsacssedisesccdasaesessebsrse default 
1 Enable 

2 ROSCRVER  zccivedicehecd ezcedediachndicicsRessceteeeesseedecs RO 
1-0 S/PDIF Data Slot Select................ccsssssssreeeeeees RO 
OO. SlOt LOM Va iiscisccscicscchceiascecasacecogsecdocenevese default 

O01 Slot 3/4 

10 Slot 7/8 

11 Slot 6/9 
Offset D3-D0 — Power Mgmt Capabillity..............cccecsseeees RO 


31-0 Power Mgmt Capability....always reads 0002 0001h 


Offset D7-D4 — Power State ...........csccsssssssesssesssesssesssesseees RW 
31-2 Reserved 
1-0 Power State (D3 / DO Only) 
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I/O Base 0 Regs — Modem Scatter / Gather DMA 


Modem SGD Read Channel Registers 


V/O Offset 40 - Modem SGD Read Channel Status..... RWC 
T — SGD ACAHIVE uu... .eeecscesscsresscesscrscescesscsssesesssenseeseees RO 
0 SGD has completed or been terminated default 
1 SGD Active 
6 SGD Pause. ..........ssscsssersscserescsscsscsscsscssssssseesecees RO 
O SGD not paused... eee default 
1 SGD Paused 
5-4 Reserved 
3 - SGD Trigger Queued ..............cccscccsssssccesssccessscees RO 
This bit reports whether the trigger used to restart the 
SGD operation is queued (I/O Offset 41[1] = 1 while 
the SGD engine is running). 
0 SGD trigger not queued... default 
1 SGD trigger queued (when SGD reaches EOL, 
it will restart). 
2 SGD Stop Interrupt Status... ec eeeeeeee RWC 
1 SGD finished the index equal to the stop index 
set in 4B-48[3 1-24]. 
1 SGD EOL (End Of Link)... ccstseteeseeee RWC 
1 Block is the last of the link. May be used by 
software as a signal to generate an interrupt 
request if I/O Offset 41[1] = 1. 
0 SGD Flag 
1 Block complete. May be used by software as a 
signal to generate an interrupt request if I/O 
Offset 41[0] = 1. 


I/O Offset 41 - Modem SGD Read Channel Control.....RW 
7 SGD Start  cicccccocccosecsocceseorscee WO (always reads 0) 
0 Noeffect 
1. Start SGD read channel operation 
6 SGD Terminate ..............ccc00 WO (always reads 0) 
0 Noeffect 
1 Terminate SGD read channel operation 
5-4 Test (Do Not Program) ....................... always write 0 
3 SGD Pause: -sicscccvcccesecsccecsesassesaccsssacsccessesestessecesins RW 


0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2-0) Reserved oun. eeeeeeeeseeeneeeees always reads 0) 


I/O Offset 42 - Modem SGD Read Channel Type.......... RW 


7  Auto-Start SGD at EOL 
O). “Stop at BOD a issiisgedces ach tiessestsd ani default 
1 Auto restart at EOL 
G4: Reserved) -sassessvisiesicctsstescislossicnss always reads 0) 
3-2 Interrupt Select 
This bit determines the timing of interrupt generation 
when bit-1 or bit-0 of this register are equal to 1. 
00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1 Interrupt on EOL @ End of Block 


Os “D18ablercicist ices sintuat ie eyes default 
1 Enable 

0 Interrupt on FLAG @ End-of-Blk 
Os WD1sablét sss esereticust siete annes default 
1 Enable 


I/O Offset 47-44 — Modem SGD R Ch Table Ptr Base... RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer Address ............csccsssssssssssesscesseens R 


V/O Offset 4F-4C —- Modem SGD R Ch Current Count.. RO 

31-24 Current Modem SGD Read Channel Index 
This field reports the index the SGD engine is 
currently processing. 

23-0 Current Modem SGD Read Channel Count 
This field reports the count remaining in the current 
entry being processed. For example, if 10 bytes of a 
30-byte count have been transferred, this field would 
read 20 to indicate 20 bytes remaining. 


Modem SGD Table Format 


63 62 61 60-56 55-32 31-0 
EOL FLAG STOP -reserved- Base Base 
Count Address 
[23:0] [31:0] 
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Modem SGD Write Channel Registers 


V/O Offset 50 - Modem SGD Write Channel Status....... RO 
T — SGD ACtIVE uu... eeecscessesrscsecscereccccesssssssssecsscnssenees RO 
0 SGD has completed or been terminated default 
1 SGD Active 
6 SGD Paused ..........cscssssresserssrsscssccscssessessssessenees RO 
O SGD not paused... eee default 
1 SGD Paused 
5-4 Reserved 
3 - SGD Trigger Queued ..............ccsscccssssecesssscesessees RO 
This bit reports whether the trigger used to restart the 
SGD operation is queued (I/O Offset 51[1] = 1 while 
the SGD engine is running). 
0 SGD trigger not queued... default 
1 SGD trigger queued (when SGD reaches EOL, 
it will restart). 
2 SGD Stop Interrupt Status... csseeeeee RWC 
1 SGD finished the index equal to the stop index 
set in 5B-58[3 1-24]. 
1 SGD EOL (End Of Link)... eeetssseeeeees RWC 
1 Block is the last of the link. May be used by 
software as a signal to generate an interrupt 
request if I/O Offset 51[1] = 1. 
0 SGD Flag 
1 Block complete. May be used by software as a 
signal to generate an interrupt request if I/O 
Offset 51[0] = 1. 


I/O Offset 51 —- Modem SGD Write Channel Control.... RW 


T SGD Start  crrrrccccccccccccccsesees WO (always reads 0) 
0 Noeffect 
1 Start SGD write channel operation 

6 SGD Terminate ..................06 WO (always reads 0) 
0 Noeffect 
1 Terminate SGD write channel operation 

5-4 Test (Do Not Program) ..............0........ always write 0 
3 SGD Pause  o.....escescccsccsscssscsscssessseseesessssesssesesees RW 


0 Release SGD write channel pause and resume 
the transfer from the paused line 
1 Pause SGD write channel operation (SGD 
write channel pointer stays at current address) 
Ze -RES€rved,  ssscdscssescieieesecisse vabessess pecans always reads 0) 
Reset Modem Write SGD Operation................. RW 
0 Reserved 


— 
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I/O Offset 52 —-Modem SGD Write Channel Type........ RW 


7  Auto-Start SGD at EOL 
O Stop at EOL woo. eee eeeteeeeeeeees default 
1 Auto restart at EOL 
6-2 Reserved oo... ceeeeeecseeeseeeneresees always reads 0) 
1 Interrupt on EOL @ End of Block 


OM DiS able .scsies cies sainetedhesdeveiendeescdtavesaseusdends default 
1 Enable 

0 Interrupt on FLAG @ End-of-Blk 
OQ Disable .iciscé ccsssscisecoiecsnsedasndececdeavevadenedeoes default 
1 Enable 


I/O Offset 57-54 — Modem SGD W Ch Table Ptr Base . RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer Address ............cccssssssssessscssccsseees R 


V/O Offset 5F-5C - Modem SGD W Ch Current Count. RO 

31-24 Current Modem SGD Write Channel Index 
This field reports the index the SGD engine is 
currently processing. 

23-0 Current Modem SGD Write Channel Count 
This field reports the count remaining in the current 
entry being processed. For example, if 10 bytes of a 
30-byte count have been transferred, this field would 
read 20 to indicate 20 bytes remaining. 


EOL _ End Of Link. | indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, 
then an interrupt is generated at the end of the 
transfer. 

FLAG Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 

STOP Block Stop. If set, transfer pauses at the end of this 
block. To resume the transfer, write 1 to Rx?0[2]. 
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Codec Command / Status SGD Registers 


These registers are used to send commands to the codecs 


Offset 83-80 — AC97 Controller Command (W) / Status (R) 


This register may be accessed from either function 5 or 6 


31-30 Codec ID ooieeeciiccccsssssscscsesessssreseses RW 
00 Select Codec CID = 00 
01 Select Codec CID = 01 
10 Select Codec CID = 10 
11 Select Codec CID = 11 
29 Codec 11 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
28 Codec 10 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
27 Codec 01 Data / Status / Index Valid.................. RO 
0 Not Valid 


1 Valid (OK to Read bits 0-23) 
26 Reserved 


25 Codec 00 Data / Status / Index Valid.................. RO 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 

24 AC97 Controller Busy ..............cceceeeeeteeeeeeeees RO 


0 Codec is ready for a register access command 
1 AC97 Controller is sending a command to the 
codec (commands are not accepted) 
23 Codec Register Read / Write Mode................... RW 
0 Select Codec register write mode 
1 Select Codec register read mode 
22-16 Codec Register Index [7:1] ................:ceccceeeeeees RW 
Index of the AC97 codec register to access (in the 
attached codec). Data must be written before or at 
the same time as Index because writing to the index 
triggers the AC97 controller to access the addressed 
codec register over the AC-link interface. 
15-0 Codec Register Data....0...... cee eeeeeeeeeneeeeeees RW 
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Offset 87-84 — Modem SGD Status Shadow..................0+ RO 
31-30 Reserved ou. eeeeseeeeereees always reads 0 
29 Modem Write SGD Active Shadow ......... (Rx50[7]) 
28 Modem Read SGD Active Shadow........... (Rx40[7]) 
27-26 Reserved o..ieececceceeeeeeeseeeeeneees always reads 0) 
25 Modem Write SGD Stop Shadow............. (Rx50[2]) 
24 Modem Read SGD Stop Shadow.............. (Rx40[2]) 
23-22 RESCrVed —oeisiscssccsssessesedeeceesceeespeectane always reads 0) 
21 Modem Write SGD EOL Shadow............. (Rx50[1]) 
20 Modem Read SGD EOL Shadow. ............. (Rx40[1]) 
9-18 Reserved oisccsciscstiscsseestiecsessepespteeaans always reads 0) 
17. Modem Write SGD Flag Shadow.............. (Rx50[0]) 
16 Modem Read SGD Flag Shadow............... (Rx40[0]) 


15-0 Reserved ow... eeeeseeeseeeeeees always reads 0) 


Offset 8B-88 — Codec GPI Interrupt Status / GPIO ... RWC 
This register may be accessed from either function 5 or 6 


31-16 GPI Interrupt Status... eeneeeeee RWC 
R_ GPI[15-0] Interrupt Status 
W 1 toclear 

15-0: ‘Codée GRIO wa. ciscccecsceccngesesangscedeaaeseegsaeecteeevacesoede RW 


R_ Reflect status of Codec GPI[15-0] 
W_ Triggers AC-Link slot-12 output to codec 


Offset 8F-8C — Codec GPI Interrupt Enable................+ RW 


This register may be accessed from either function 5 or 6 
31-16 Interrupt on GPI[15-0] Change of Status.......... RW 
0 Disable 
1 Enable 
15-0 Reserved 
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Device 18 Function 0 Registers - LAN 
All registers are located in the Device 18 Function 0 PCI 
configuration space of the WT8235. These registers are 


accessed through PCI configuration mechanism #1 via I/O 
address CF8 / CFC. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID = 1106)...............ssscccssccssecssrseseeee RO 
Offset 3-2 - Device ID = 3065) ...............csecccccsscscsecsceeeseees RO 
Offset 5-4 - COMMANA.............crrsrersrsrrersrerseersessssesseessees RW 
15-3. Reserved _....... ... always reads 0 

2 Bus Master 0.0... ee eeeeeeereeees always reads 0) 

1 Memory Space... eeeeeeneeeeeees always reads 0) 

OQ WO Space assa-cdccscccssssiscseesicssness RW, default = 0 
Offset 7-6 — Status (O40Oh)..............csecsrscsrsrsesrseesseessees RO 


15 Detected Parity Error... always reads 0 
14 Signalled System Error..................... always reads 0 
13. Received Master Abort..........0..000000.. always reads 0 
12 Received Target Abort...........00..0000.. always reads 0 
11 Signalled Target Abort..........0.00000.. always reads 0 
10-9 DEVSEL# Timing ...............000.0.... fixed at 10 (slow) 
8 Data Parity Detected.....0..00000 0. always reads 0 
7 Fast Back-to-Back Capable............... always reads 0 
6 UDF Support ....... ee eeeeeeeeee always reads | 
5 66 MHz Capable... ee always reads | 


4 Capabilities (e.g. PCI Pwr Mgmt) .... always reads | 
3-0 Reserved 


Sedassdstesas Duseus daseeviseteceausts always reads 0 


Offset 8 - Revision ID (40h) ..............scccsssssesssssssecsseeeseeees RO 
Offset A - Sub Class Cod ..........cccccccssscsssssssessssssssssssscceeees RO 
Offset B - Class Cod .............0scccscscsssssssssssssssesssssssessseeeees RO 
Offset C — Cache Lite Size ............sscssssesssessecssscssscssecsseeees RW 


This register must be implemented by master devices that can 
generate the memory-write-and-invalidate command. 


Offset D — Latency Timer ...............sscccccssssssssssssssecssseeseeess RW 


This register must be implemented as writable by any master 
that can burst more than two data phases. 


Offset E - Header T 
Offset F - BIST (OOh)..............scccssssescsssssesessssccessssecessseeceess RO 


© (DON) .........sersrerrcrsversversvessvessvess RO 


Offset 13-10 —- I/O Base Address (0000 0000h)................ RW 


Offset 17-14 — Memory Base Address (0000 0000h)....... RW 
Offset 2B-28 — Card Bus CIS Pointer (0000 0000h) ....... RW 
Offset 33-30 — Expansion ROM Base (0000 0000h)........ RW 
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Offset 34 — Capabilities Offset (40h) .............csesssessseesseeees RO 


7-0 Capabilities Offset 
Offset into the LAN function PCI space pointing to 
the location of the first item in the function’s 
capability list. 


Offset 3C - Interrupt Line..............ccccccscsssssssssssssssssssseeeees RW 


7-4 Reserved 
3-0 LAN Interrupt Routing 

OOOO Disabled ...........ccccceecessceesesseeeeseneeeesseees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQS 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQ1O 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 

APIC (See Device 17 Function 0 Rx4D[7]) 

x000 IRQI6 

x001 IRQI7 

x010 IRQI8 


x111 IRQ23 


Offset 3D - Interrupt Pin (O1h)..............ccccssssessssssesseeeceeeees RO 


7-0 Interrupt Routing Mode 
00h Legacy mode interrupt routing 
Olh Native mode interrupt routing ............... default 


LAN-Specific PCI Configuration Registers 
Offset 40 — Capability ID (O1h)...............ccccccsscssssssssssseoees RO 


7-0 Capability ID... eee always reads 01h 
Identifies the linked list item as being PCI power 
management registers 


Offset 41 — Next Item Pointer (OOh)............ccccssssssssssssseeees RO 


7-0 Next Item Pointer «0.0.00... always reads 00h 
Offset into the LAN function PCI space pointing to 
the location of the next item in the function’s 
capability list. 
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Offset 43-42 — Power Mgmt Configuration (0002h)....... RO 
15-11 Power State In Which LAN Can Assert PME#...... 


10 


2-0 
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sigs thasdetsysanseeeeediseee eae default = 0 
1xxxx PME# can be asserted from D3C 
xlxxx PME# can be asserted from D3H 
xxlxx PME# can be asserted from D2 
xxxIlx PME# can be asserted from D1 
xxxxl_ PME# can be asserted from D0 
D2 PM State 


O Not Supported ....0 eee default 
1 Supported 

D1 PM State 
O Not Supported .0... ee eeeeeeee default 


1 Supported 

PCI 3.3V Auxiliary Current Requirements............ 
sedounve cos usd sseeSuaysetivvesedeesses always reads 0 

Device-Specific Initialization............. always reads 0 
RESERVE © ciscides tscssncies Sebeseesiseeeiediaes always reads 0) 
PME# Operation Uses PCI Clock 

0 No PCI clock req’d for PME# generation ... def 

1 PME# generated using PCI clock 
Power Management Interface Revision . reads 010b 
Readback of 010b indicates compliance with revision 
1.1 of the power mangement interface specification 
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Offset 47-44 — Power Management Control / Status... RWC 
31-0 Control / Status........00000.000.... default = 0000 0000h 


(see Power Management Specification 1.0) 


Device 18 Function 0 LAN Registers 


WDA eeaignres. me. 


VT8235 V-Link South Bridge 


LAN I/O Registers 


Offset 05-00 — Ethernet Address ............ccsscsssssssssssessseeees RW 


Unless the EEPROM is disabled, the Ethernet Address is 
loaded to this register from the EEPROM every time the 
system starts up. 


Offset 06 — Receive Control (OOh) .............sscccsssssssssessseees RW 


7-5 Receive FIFO Threshold 
This field determines the threshold required before 
data in the receive FIFO is forwarded. When the 
FIFO reaches the level selected in this field, data will 
start being forwarded. 
OOO! G4 DY LCs sicesscsceuatesssichcliiehetcodetieta: default 


110 1024 byte 
111 Store & Forward (data is forwarded after the 
entire packet has been received) 
4 Physical Address Packets Accepted 
0 Packets with a physical destination address are 


NOU ACCEPLE ». vecs.ceiscesssevertiaseteeedeedanseaiees default 
1 All packets with a physical destination address 
ATS ACCEPLE cits evsades tasettaeueevecsevensediate default 
3. Broadcast Packets Accepted 
0 Broadcast packets are rejected .............. default 


1 Broadcast packets are accepted 

2 Miulticast Packets Accepted 
0 Multicast packets are rejected .............. default 
1 Multicast packets are accepted 

1 Small Packets Accepted 
0 Packets smaller than 64 bytes are rejected .. def 
1 Packets smaller than 64 bytes are accepted 

0 Error Packets Accepted 
0 Packets with receive errors are rejected ...... def 
1 Packets with receive errors are accepted 
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Offset 07 — Transmit Control (O8h)............cccsssesssesssesseees RW 


7-5 Transmit FIFO Threshold 


2-1 


This field determines the threshold required before 
data in the transmit FIFO is forwarded. When the 
FIFO reaches the level selected in this field, data will 
start being forwarded. 

100T 10T 


000 128 byte 64 byte ee default 
001 256 byte 128 byte 
010 512 byte 256 byte 


O11 1024 byte 512 byte 
1xx Store & Forward 
RESERVE. sigessiihecscsesseeedtesceriesteneschans always reads 0) 
Backoff Priority Selection 
This bit determines the backoff algorithm used when 
collision occurs. 
0 VIA backoff algorithm 


1 NSC compatible backoff algorithm...... default 
Transmit Loopback Mode 
OO. Noritials..:c5.c5: seis tii ateestehesassteerne default 
01 Internal loopback (signal is looped back to the 
host from the MAC) 
10 MII loopback (signal is looped back to the host 
from the PHY) 
11 -reserved- (do not program) 
ReS€rved:  ssteisishiisines chinese always reads 0) 


Device 18 Function 0 LAN Registers 
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Offset 08 — Command 0 (OON)............ccccccssssesesssssssssssseeees RW 


Reserved — wisesissesesesectessacneeviesnsevian always reads 0) 
Receive Poll Demand .............000. ee default = 0 
If this bit is set to 1, the Receive Descriptor (RD) will 
be polled once (this bit will be cleared by hardware 
after the polling is complete) 
Transmit Poll Demand............0..0000000.. default = 0 
If this bit is set to 1, the Transmit Descriptor (TD) 
will be polled once (this bit will be cleared by 
hardware after the polling is complete) 
Transmit Process 
0 Transmit engine disabled... default 
1 Transmit engine enabled (transmit may occur) 
Receive Process 


O Receive disabled... eeeeeeeeeeeeeeeeee default 
1 Receive enabled 

Stop NIC 
O NIC enabled ...........c eee eeeeeeeeeeeeeeeeee default 


1 NIC disabled (transmit/receive cannot occur) 
Start NIC 


QO Nocommand entered ..............ccceeceeeee default 
1 Start the NIC 
Begin Initialization Process...................... default = 0 


If this bit is set to 1, the Receive Descriptor (RD) will 
be polled once (this bit functions like bit-6 but for 
legacy systems) 
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Offset 09 — Command 1 (OON) ............ccccsessssscssssessssseseeeees RW 


7 


= 


Software Reset 


O! NG: TOSEbsceisecdicidpceseeldiadheidhechveeduadheeicpents default 
1 Reset the MAC 
Receive Poll Demand 1............................ default = 0 


This bit functions the same as Rx8[6]. The function 
can be enabled by setting either bit (for backward 
compatibility). 

Transmit Poll Demand 1......................... default = 0 
This bit functions the same as Rx8[5]. The function 
can be enabled by setting either bit (for backward 


compatibility). 
ReSERVEO. - -sSececisercesteisecterscnacs ave: always reads 0) 
TD/RD Auto Polling 
0 Enable (polling interval is determined by 
1S0.<0) 5) 40) default 
1 Disable 
Full Duplex 
0 Set MAC to half duplex mode............... default 
1 Set MAC to full duplex mode 
RESERVE, © sissisctscsdisessscceseensd aresees chace always reads 0) 
Early Receive Mode 
0 Disable (interrupt is generated after a packet 
has been completely received)............... default 


1 Enable (interrupt is generated as soon as 
packet reception has started) 
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Offset 0C — Interrupt Status 0 (OOh)............ccccsssssssssseeeees RW 


7 CRC or Miss Packet Tally Counter Overflow 
Set if either counter overflows (both counters are 16 
bits) 

6 PCI Bus Error 
Set if PCI bus error occurred. 

5 __ Receive Buffer Link Error 
Set when there is not enough buffer space for a 
packet requiring multiple buffers. 

4 Transmit Buffer Underflow 

3. Transmit Error (Packet Transmit Aborted) 
Set due to excessive collisions (more than 16), 
transmit underflow, or transmit data linking error 

2 Receive Error 

Set due to CRC error, frame alignment error, FIFO 

overflow, or received data linking error 

Packet Transmitted Successfully 

0 Packet Received Successfully 


—_ 


Offset 0D — Interrupt Status 1 (OOh).............cccccsesssssseeees RW 


7 General Purpose Interrupt 
This bit is set when there is a general purpose 
interrupt event (Rx84). This bit is set when any bit in 
Rx84 equals one and when its corresponding mask 
bit in Rx86 also equals one. 

6 Port State Change (PHY) 

5 Transmit Abort Due to Excessive Collisions 
Set when there is a transmit error that is due to 
excessive collisions. Alternatively, RxOC[3] is set 
for all transmit errors. 

4 Receive Buffer Full 
Set when there is no more buffer space available in 
system memory. 

3 Receive Packet Race 
Set when there is not enough room in the FIFO to 
receive an additional packet. 

2 Receive FIFO Overflow 

Transmit FIFO Underflow 

0 Early Receive Interrupt 
Set if a packet is being received and Rx9[0] = 1. 


—_ 
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Offset OE — Interrupt Mask 0 (OOh)...........ccccccscsssssssssseees RW 


Bits correspond to the bits in Interrupt Status Register 0. An 
interrupt is generated when corresponding bits in both 
registers equal 1. 


Offset OF — Interrupt Mask 1 (OOh).............cccesesesseseeeeeees RW 


Bits correspond to the bits in Interrupt Status Register 1. An 
interrupt is generated when corresponding bits in both 
registers equal 1. 


Offset 17-10 — Multicast Address............ccccccssssesssessseseeees RW 


The value in this register determines which Multicast 
addresses are received. 


Offset 1B-18 — RX AALS ............ccccscssssssscessceesssesseeseeees RW 


This register reports the receive transcriptor address that is 
being accessed. 


Offset 1F-1C — TX ACdress.............srccscsssserscssrsssrsserseees RW 
This register reports the transmit transcriptor address that is 
being accessed. 
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Offset 23-20 — Receive Status (0000 O00Oh)...............000+ RW 


31 Descriptor Owner 
0 Descriptor Owned By Host (NIC cannot 
access descriptor) 
1 Descriptor Owned by NIC (NIC can access 


descriptor) 
This bit has no default so must be set by the driver at 
initialization. 
30-27 Reserved oes cesesseeseceneeeeeeees always reads 0 
26-16 Received Packet Length...........000000000. RO, def = 0 
15 Received Packet Successfully ................ RO, def = 0 
14. Reserved. sdchescieyosiseceacase always reads 0 
13. NIC Accepted Multicast Packet............ RO, def = 0 
12 NIC Accepted Broadcast Packet........... RO, def = 0 
11. NIC Accepted Physical Address PacketRO, def = 0 
10) 9 Chain Buffer... ec ceeeeeeeneeeeeeeeees def = 0 
Set if packet too large to occupy a single receive 
transcriptor. 
9-8 Buffer Descriptor Start / End.......0000000 RO 


For packets too large to fit into a single receive 
descriptor and thus occupy multiple RD’s, this field 
reports whether this RD is the start, middle or end. 

00 Chain Buffer Middle Descriptor............ default 

01 Chain Buffer End Descriptor 

10 Chain Buffer Start Descriptor 

11 Single Buffer Descriptor (packet accupies only 

one descriptor) 


7 Buffer Underflow Error .................. RO, default = 0 
6 = System ELror .0........ cee eeeeeeeeeeeeees RO, default = 0 
5 Run Packet (< 64 bytes) «0... RO, default = 0 
4 Long Packet (> 2500 bytes).............. RO, default = 0 
3. FIFO Overflow Error ...................... RO, default = 0 
2 Frame Alignment Error .................. RO, default = 0 
t CRO Error 245 ccc ksnchecisnccten RO, default = 0 
O Receiver Error...................ccccccceeeees RO, default = 0 
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Offset 27-24 — Rx Data Buffer Control (0000 0000h)..... RO 


31-11 Reserved oe eeeeeeees always reads 0 

10-0 Rx Data Buffer Size... default = 0 
The receive data buffer size for this descriptor. The 
total byte count of the entire frame will be stored in 
the last descriptor. 


Offset 2B-28 — Rx Data Buffer Start Address .............00 RO 
31-0 Rx Data Buffer Start Address 


Offset 2F-2C — Rx Data Buffer Branch Addresg............. RO 
31-0 Rx Data Buffer Branch Address 


Note: Rx20-2F reflect values from the RD being accessed. 
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Offset 43-40 — Transmit Status (0000 0000h).................. RW 


31 Descriptor Owner 
0 Descriptor Owned By Host (NIC cannot 
access descriptor) 
1 Descriptor Owned by NIC (NIC can access 


descriptor) 
This bit has no default so must be set by the driver at 
initialization. 
30-16 Reserved oe eeeeeeeeeeees always reads 0 
15 Transmit Error.........00..0...... cee RO, default = 0 
0 Transmit Successful ....... eee eeeeeeeeees default 


1 Excessive Collisions During Transmit Attempt 
14. “Reserved: fscgsstisevecediesiseces acre always reads 0 
13. System EYvor ..00...... ec eeeeeeeeeeeeeeeees RO, default = 0 
12 Invalid TD Format or Structure or TD Overflow 


11 Transmit Data FIFO Underflow........... RO, def = 0 
10 Carrier Sense Lost During Transmit ... RO, def = 0 
9 Out of Window Collision ....................... RO, def = 0 


(collision outside initial 64 bytes) 
8 Transmit Abort (Excessive Collisions). RO, def = 0 
7 CD Heartbeat Issued (10BaseT Only)... RO, def = 0 
6-5 Reserved aisecseissiisiscaphecieestsscndens always reads 0 
4 Collision Detected During Transmit..... RO, def = 0 
3-0 Collision Retry Count..........0000 RO, def = 0 
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31-24 Reserved 
23 Send-Complete Interrupt 
0 Interrupt not generated... default 
1 Interrupt generated after send complete 
22 ~End of Transmit Packet 
For packets too large to fit into a single transmit 
descriptor and thus occupy multiple TD’s, this bit 
reports whether this TD is the End TD. 
0 This TD is not the End TD uw... default 
1 This TD is the End TD 
21 Start of Transmit Packet 
For packets too large to fit into a single transmit 
descriptor and thus occupy multiple TD’s, this bit 
reports whether this TD is the Start TD. 
0 This TD is not the Start TD «ow... default 
1 This TD is the Start TD 
20-17 Reserved oo. eeeeeeeeeeeeeeeees always reads 0 


16 Disable CRC Generation ......................... default = 0 
15 Chain Buffer .............0 cc ceccceeees default = 0 
14-11 Reserved owes always reads 0 


10-0 Tx Data Buffer Size 0.0.0. default = 0 
The transmit data buffer size for this descriptor. The 
total byte count of the entire frame will be stored in 
the last descriptor. 


Offset 4B-48 — Tx Data Buffer Start Address.............c00 RO 


31-0 Tx Data Buffer Start Address 


Offset 4F-4C — Tx Data Buffer Branch Address............. RO 


31-4 Tx Data Buffer Branch Address 
SL. Reserved. sssssscesescescidecscssiesscisgeeaessnas always reads 0 
0 Tx Interrupt Enable 
0 Issue interrupt for this packet.......0........ default 
1 No interrupt generated 
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Offset 6C — PHY Address (O1]) ............sscsssssssssssssssesseeees RW 


7-6 MII Management Polling Timer Interval (Polling 
PHY) 
00 1024 MDC Clock Cycles 0... default 


O01 512 MDC Clock Cycles 
10 128 MDC Clock Cycles 
11 64 MDC Clock Cycles 
MDC is an internal clock with a 960 ns cycle time. 
5 Accelerate MDC Speed 


O: (Nortial aecssriotedotcecssseaaceatsbeacsntsrdsscsssdess default 
1 4x Accelerated 
4-0 Extended PHY Device Address.......... default = 01h 


Stored from EEPROM during power-up or EEPROM 
auto-reload but can be programmed by software 


Offset 6D — MIT Status (13h) .............cccccsssssssssssssssssssssecees RW 


7 PHY Reset 
0 PHY reset not asserted «00.0... eee default 
1 PHY reset asserted 
6-5 Reserved oo... eeeeeeeeneees always reads 0 
4 PHY Option 
0 PHY address updated from EEPROM 


1 Use default PHY address of OOOILh....... default 
3. PHY Device Received Error 

O No MII error... eeeeeeeeeeeeeeeeeeeeeeeees default 

1. MII Error 


2 Reserved 
1 Link Failure 
QO Link successful 


1 Link unsuccessful (no connection)........ default 
0 PHY Speed 
0 100 Mb 
TD DOI disecetccceececatsaciccessscasscasonscsesereascosses default 
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Offset 6E — Buffer Control 0 (OOh) ............ccccsesesssssssesseees RW 


7-6 Reserved 
5-3. Rx FIFO Threshold Control 
000 Determined by Offset 6 Rcv Ctrl Reg.... default 
~000 Determined by bits 2-0 of this register 
2-0 DMA Length 


000 32 bytes SoD WW sassceesrsaevesecsarencecnaies default 
001 64 bytes 16 DW 

010 128 bytes 32DW 

O11 256 bytes 64DW 

100 512 bytes 128DW 

101 1024 bytes 256 DW 


11x Store & Forward 


Offset 6F — Buffer Control 1 (OOh) ................ssccesscssseeeees 
7-6 Reserved 
5-3. Tx FIFO Threshold Control 

000 Determined by Rx7 Transmit Control ... default 
~000 Determined by this register 
2-0 Polling Interval Timer 
This field determines the polling interval when TD / 
RD Auto-Polling is enabled (Rx09[3]=0). 
O00 4 PCT Clocks 200... eee eeeeeeeteeeeereeeneeeeneees default 
001 1 PCI Clock 
010 2 PCI Clocks 
011 8 PCI Clocks 
100 16 PCI Clocks 
101 32 PCI Clocks 
110 64 PCI Clocks 
111 128 PCI Clocks 
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Offset 70 — MII Management Port Command (00h)...... RW 
7 MII (PHY) Auto Polling 
O). Disable sscissscesidseieeedtdisuetieatgyehinssesscens default 
1 Enable (polling interval determined by 
Rx6C[7:6] ) 
6 PHY Read 


Every time this bit is set to one, the PHY is read 
once. The address read is determined by Rx71[4:0] 
and the data is stored in Rx73-72. 


5 PHY Write 
Every time this bit is set to one, the PHY is written 
once. The address written is determined by 
Rx71[4:0] and the value in Rx73-72 will be written to 
the PHY. 
O:. Disables sccssevsavesnepenvevedacvdeesesaveavaderes default 
1 Enable 


4 PHY Direct Programming Mode 
0 Disable (bits 3-0 are ignored) (see bits 6-5) def 
1 Enable (bits 6-5 are ignored) (see bits 2-0) 

3. MDIO Output Enable Indicator 

2 PHY Direct Programming Write Data Out 
During direct programming (write), the value in this 
bit is written to the PHY every time bit-0 of this 
register (the “clock’”) toggles. 

1 PHY Direct Programming Read Data In.......... RO 
During direct programming (read), every time the 
“clock” (bit-0) toggles, the value from the PHY is 
stored in this bit. 

0 PHY Direct Programming Clock 
This bit acts as the clock during direct reads from and 
direct writes to the PHY. 


Offset 71 — MII Management Port Address (81h).......... RW 


7 Polling Status 
0 Polling mechanism is busy (polling can’t be 


initiated) 
1 Polling mechanism is idle (polling can be 
UNIIATER): wcssscdenssesucevesesncsnssvaasscscccasecauccnss default 
6 ~~ Polling Type 
O Poll Ome Cycle vocccccsicesssesssessesspesceeters default 


1 Auto polling — close the pause function at bit-5 
5 Polling Complete 
0 Polling not complete... ee default 
1 Polling complete (auto polling data ready) 
4-0 MII Management Port Address Bits 4-0..def = 01h 
This field contains the address of the PHY register to 
be read or written. 


Offset 73-72 — PHY Data............ccccrossrscsrsrsssrsssrssessseseees RW 


After a PHY read, the data read from the PHY is stored in this 
register. For writes to the PHY, the data to be written is 
placed in this register. 
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Offset 74 -EEPROM Command / Status (00h)............. RW 


EEPROM Program Complete............... RO, def = 0 
Set when EEPROM loading is complete. 
EEPROM Embedded Program Enable........ def = 0 
When this bit is set, configuration data (in Rx6E, 6F, 
74, 78, 79, 7A, and 7B) will start to be programmed 
into the EEPROM. 
Dynamically Reload EEPROM Content ...... def = 0 
When this bit toggles, the Ethernet ID (Rx5-0) is 
reloaded from EEPROM. 
EEPROM Direct Program Mode 

OF Disables. siisssrcecttaenensicwveavesstauteesteesvens default 

1 Enable (see bits 3-0) 
EEPROM Direct Programming Chip Select 
This bit must be set to allow proramming of the 
EEPROM using bits 2-0 
EEPROM Direct Programming Clock 
This bit acts as the clock for direct programming of 
the EEPROM. 
EEPROM Direct Programming Read Data In.RO 
During direct programming (read), the value in this 
bit is written to the EEPROM every time bit-2 of this 
register (the “clock”) toggles. 
EEPROM Direct Programming Wr Data Out 
During direct programming (write), the value in this 
bit is written to the EEPROM every time bit-2 of this 
register (the “clock’”) toggles. 


Offset 78 — EEPROM Control (00h) ..............0ssecssessees RW 


EEPROM Embedded & Direct Programming 
0 Disable (EEPROM cannot be programmed) def 
1 Enable (allow EEPROM to be programmed) 
Extension Clock 
O: “Disables. sivses.cigres. teste celeeciensbielascans default 
1 Enable (the clock to the EEPROM is sent prior 
to the start of data to allow more time for the 
EEPROM to return to the ready state) 
RESeFVEd uss cisazagscvssciereeiivivs tugs iwectiee always reads 0 
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Offset 79 — Configuration 1 (OOh)..............cccccsssssssssssseees RW 


7 Transmit Frame Queueing 
Q Enable (frames from the PCI bus can be 
queued in the transmit FIFO — a maximum of 
2 packets may be queued) ......... eee default 
1 Disable 
6 Data Parity Generation and Checking 
This bit controls whether PCI parity is enabled. 
QO! Mable eyscccsszciecdess evoncereccnacsesreevaeoeces default 
1 Disable 
5 Memory-Read-Line Supported 
This bit controls whether PCI Memory-Read-Line is 


supported. 
O> GEmabl@ivessssestiecoticesvssadesacentiecdtees default 
1 Disable 


4 Transmit FIFO DMA Interleaved to Receiving 
FIFO DMA After 32 DW Transaction 
This bit controls whether during a transmit, priority 
can be given to a receive transaction. 
O) DISADIE: sese032-teseeeoescsaes coeetsashceesateoves se tadecs default 
1 Enable (during a transmit, if a receive request 
is seen, the transmit is paused after 32 DW’s 
and priority is given to the receive) 
3. Receive FIFO DMA Interleaved to Transmitting 
FIFO DMA After 32 DW Transaction 
This bit controls whether during a receive, priority 
can be given to a transmit transaction. 
O) 4 DS ADI a. fi3 oc vsicc ste ecede ctvadiensceeietstsceseszeces default 
1 Enable (during a receive, if a transmit request 
is seen, the receive is paused after 32 DW’s 
and priority is given to the transmit) 
2 Memory Read Wait States (for ISA only) 
O NONE: sisdctastinideecaiieeiite decease default 
1 Insert one wait state 2222 
1 Memory Write Wait States s (for ISA only) 
O NONE: ssidsshesi seein aaseniatiacs default 
1 Insert one wait state 2222 
0 Latency Timer 
This bit controls whether PCI Delayed Transactions 
are enabled. 
O> Disable vices: ccsstestesavsss ate cic vetedastealeas default 
1 Enable 
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Offset 7A — Configuration 2 (OOh) ...........ccccccsssesssssssseeeees RW 


7 
6 


4-0 Reserved 


Reserved 
Unused BootROM Address MA 
This bit controls whether unused BootROM memory 
address bits are tied high. 
O Not tied high... ee eeeeeeeteee default 
1 Tied high 
Delayed Transactions for BootROM Memory 
Read 
This bit controls whether PCI delayed transactions 
are enabled. 
OF WDISADI Gs hscsscczssseasersesteervascavesevasccsteeseasie default 
1 Enable 


Offset 7B — Configuration 3 (OO) ............ccccscsssssesssseeeees RW 


7 Memory Mapped I/O Access 
(Oe DY (ct: 10) (ee default 
1 Enable 

6-4 Reserved (Do Not Program) .................... default = 0 

3 Backoff Algorithm 
QO). Fixed. sisssieiiecsssissczeadsshdsests Setsedeasaeasvenscacs default 
1 Random 

2 DEC Capture Effect Solution 
QO  Disableiissces:8. si 3sseceds csanssses essecsovasoeonsenass default 
1 Enable 

1 AMD Capture Effect Solution 
O:. Disable iiccccs iii sisasssecdds sia sssnes ess ctesvsisecaseeass default 
1 Enable 

0  Backoff Algorithm Optional 
QO) Disable s..iccicicsiezssseecesscasssaeseus cavdusaneonseraes default 
1 Enable 
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Offset 80 — Miscellaneous 1 (OON)............cscscsssssssssssesseesees RW 


7-4 Reserved 
3‘ Full Duplex Flow Control 


QO: “Disable scscicsthscscsscnesiiecckeveessdhascstiesieseed default 
1 Enable 

2 Half Duplex Flow Control 
O° “Disable: cessccsssevses catevsessasgusssteasvnnsiseeteeees default 
1 Enable 

1 Soft Timer 0 Status / Start 
O Timer Counting .00.... eee default 


(write 0 after time out to start timer counting) 
1 Timer Timed Out 
0 Soft Timer 0 Enable 
QO? Di8abl@tescecsesecsdscenessersceaeedvedsserssitedentseess default 
1 Enable timer to count 


Offset 81 — Miscellaneous 2 (OON)............cccsssssssssssssseeeees RW 


7 Reserved 

6 Force Software Reset 
Setting this bit resets the MAC. This bit functions 
differently from Rx09[7] in that when Rx09[7] is set, 
the MAC will reset only after all state machines are 
in idle mode (all on-going transactions have been 
completed). When this bit is set, the MAC will be 
reset regardless of the status of the state machines. 
This bit is used when Rx09[7] cannot force a reset 
due to issues with the state machines. 


O” NOrtinal scssssssdsessssnsstonscassvovsenasdonssnds codbaees default 
1 Force Reset 
5 Reserved (Do Not Program).................... default = 0 


4-1 Reserved ou. eeeeeeees always reads 0 
0 Soft Timer 1 Enable 
O! Disable: sessnesscesuessessscessaevenssdassansvads sotbanvs default 
1 Enable timer to count 
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Offset 83 — Sticky Hardware Control (OOh).............ccce00 RW 


7 


6-4 
3 


1-0 


Legacy WOL Status (for software reference) ...RO 
This bit reports whether legacy WOL is supported. 
The value is usually derived from a jumper switch. 


O: Disables. sciecigs cagsciescasseiiseoseeeee creas ceseses cess default 

1 Enable 
RES@FVEG: - aeyesetsessaicescs sos cedisteeveesss eae always reads 0 
Legacy WOL Status ...........ccccssssccccsssscecssssccessee RO 
This bit is set when there is a legacy WOL event. 

0 No legacy WOL event occurred ............ default 


1 Legacy WOL event occurred 
Legacy WOL Enable 
This bit controls whether legacy WOL is a wake 
event. 

0 Disable (if a wake event is detected (bit-3 = 1), 


PME# will not be asserted).................0 default 
1 Enable (if a wake event is detected (bit-3 = 1), 
PME# will be asserted) 


Sticky DS Shadow 
This field reports the current power management 
state of the device. 
OO DO State ccs icsasheisescisccaed Siccianeseesieveeceesnete default 
01 D1 State 
10 D2 State 
11 D3 State 
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Offset 84 — MII Interrupt Status (OOh)..................ccce0 RWC 


The bits in this register correspond to bits in the MII Interrupt 
Mask register (Rx86). An interrupt is generated when 
corresponding bits in both registers equal one. 


7-4 Reserved (Do Not Program)..................... default = 0 
3. Transmit Data Write Buffer Queue Race.... def = 0 
Set when write back race for transmit occurs. Write 
back race occurs when a new write back is generated 
with 2 write backs already queued. 
2 Reserved cevceesscssseveccusvaseeceasssceeneess always reads 0 
1 Soft Timer 1 Timeout.....0.0000 default = 0 
0 Soft Timer 0 Timeout... default = 0 
All bits above: write 0 to clear the interrupt 


Offset 86 — MII Interrupt Mask (OOh) .............s0scccssssseeees RW 


The bits in this register correspond to bits in the MII Interrupt 
Status register (Rx84). An interrupt is generated when 
corresponding bits in both registers equal one. 


7-4 Reserved (Do Not Program).................... default = 0 
3. Transmit Shutdown Interrupt Mask 
Ze RES€K Ved sescissscescicsteessisssvisedeteechaaes. always reads 0 
1 Soft Timer 1 Interrupt Mask 
0 Soft Timer 0 Interrupt Mask 
All bits above: 


OO:  _DiSable viesacassiedassvsacsacsiepusaseccessusnseentenveces default 
1 Enable 
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Offset 8D-8C — Flash Addres.............ccccssssssssssessecsesseseees RW 


This register stores the address that is read from or written to 
when reading or configuring the BootROM. 


15-0 Flash Address [15:0]....................ccccceeeee default = 0 
Offset 8F — Flash Write Data Out ..............rccrssrsserssees RW 
This register stores the data that is written to the BootROM. 

7-0 Flash Write Data Out... ee default = 0 
Offset 90 — Flash Read / Write Command.................0000. RW 


722: Reserved. siessstesisesiecsiseenseu nese, always reads 0 
1 Boot ROM Embedded Write Command ......def = 0 
Setting this bit initiates a write transaction (data in 
Rx8F will be written to the address specified in 
Rx8D-8C). 
0 Boot ROM Embedded Read Command ....... def = 0 
Setting this bit initiates a read transaction (data in the 
address specified in Rx8D-8C will be read and stored 


in Rx91). 
Offset 91 — Flash Write Data IM................sssessssssrsseseees RO 
This register stores the data that is read from the BootROM. 
7-0 Flash Write Data In... eee default = 0 
Offset 93 — Flash Checksum (OOh)............sccsssssrsserseers RW 


This register stores the checksum from the BootROM after 
programming. 


7-0 EEPROM Checksum ......000000000c cee default = 0 
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Offset 95-94 — Suspend Mode MII Address (0000h)....... RW 

15-0 MII Address During Suspend ................. default = 0 

Functionally, this field is the same as Rx71[4:0]. 

However, during suspend state this field is used 
because Rx71[4:0] cannot be accessed. 


Offset 96 — Suspend Mode PHY Address (00h) ............+ RW 


7-0 PHY Address During Suspend................ default = 0 
This field stores the address of the PHY to access 
during suspend state. This field selects the PHY 
while Rx95-94 selects the specific register within the 
PHY. 
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Offset 99-98 — Pause Timer (OOOOH) ............ccceseessseesseeeees RW 


7-0 Pause Timer Value .......0...0.. eee eee def = 0 
This field is used for full duplex flow control. When 
the Receive FIFO is nearly full, The transmitter can 
send a pause frame to the transmitting side (generally 
a switch) to request a pause. The length of pause 
time is determined by this field. 


Offset 9A — Pause Status (OOh)...........cccesssesssesssesssessseseeees RW 


7-1 Reserved 
0 Pause Status 


O Not paused :.2....4.s:ccechiciascenhanien default 
1 Paused 
Offset 9D-9C — Soft Timer 0 (OOOOh)...............ccccccsssssesees RW 


7-0 Soft Timer 0 Count Value... default = 0 
This field reports the count value of soft timer 0. 


Offset 9F-9E — Soft Timer 1 (QOOOh) ................sssresrveees RW 


7-0 Soft Timer 1 Count Value..........0000000.. default = 0 
This field reports the count value of soft timer 1. 


Device 18 Function 0 LAN Registers 


WDA eeaignes. me. 


VT8235 V-Link South Bridge 


7 Link Off Detected (determines whether the system 
wakes up from link off detection) 

6 Link On Detected (determines whether the system 
wakes up from link on detection) 

5 Magic Packet Filter (determines whether the system 
wakes up when a Magic Packet is detected) 

4 Unicast Filter (determines whether the system wakes 
up when a Unicast Packet is detected) 

3. CRC3 Pattern Match Filtering (determines whether 
the system wakes up when packet matching CRC3 
pattern is detected) 

2 CRC2 Pattern Match Filtering (determines whether 
the system wakes up when packet matching CRC2 
pattern is detected) 

1 CRC1 Pattern Match Filtering (determines whether 
the system wakes up when packet matching CRC1 
pattern is detected) 

0 CRCO Pattern Match Filtering (determines whether 
the system wakes up when packet matching CRCO 
pattern is detected) 

All bits above: 


OO! -DISADIS 52.552 Sosssassvascssoatiesdacastessvensddesesasees default 
1 Enable 
Offset Al — Power Configuration Set (OOh).............000000+ RW 
Offset A5 — Power Configuration Clear (00h) ................ RW 


7-6 Reserved ou... eeeeeeesesseeseeees always reads 0 
5  WOL Type 
0 Driven by Level... eee default 


1 Driven By Pulse 
4 Legacy WOL 


QO) Disables: .iiseciasctsecsesdivedostscceeseeessetesseces default 
1 Enable 
3-2 Reserved ou. eeeeeeeeseeeeees always reads 0 


1-0 Reserved (Do Not Program).................... default = 0 
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Offset A3 — Wake On LAN Configuration Set (00h)..... RW 
Offset A7 — Wake On LAN Configuration Clear (00h). RW 


7 Force Power Management Enable over PME 
Enable Bit (Legacy Use Only) 
6 =‘ Full Duplex During Suspend 
5 Accept Multicast During Suspend 
This bit controls whether multicast packets are 
accepted during suspend state. Whether a multicast 
packet will actually wake up the system depends on 
whether the packet is a type of packet set to wake up 
the system, as determined by RxAO[5:0]. 
4 Accept Broadcast During Suspend 
This bit controls whether broadcast packets are 
accepted during suspend state. Whether a broadcast 
packet will actually wake up the system depends on 
whether the packet is a type of packet set to wake up 
the system, as determined by RxAO[5:0]. 
3. MDC Acceleration 
2 Extend Clock During Suspend 
When enabled, the clock to the PHY is sent prior to 
the start of data to allow more time for the PHY to 
return to ready state. 
1-0) Reserved oes eeeeeseeeseeees always reads 0 
All bits above: 
OQ) Disab lessees. esas Sevadeeseicesaed caadsdenedesbaayvacseeate default 
1 Enable 
Offset B3-BO — Pattern CRCO0..............scccscssrsssrsssrssesssees RW 
127-0 CRCO Pattern 0.0.0.0... ceesseeeeeees default = 0 
Offset B7-B4 — Pattern CRCL1..............sccscssssssrsssrsseessees RW 
127-0 CRC1 Pattern 0.0.0... eeesseeeeeees default = 0 
Offset BB-B8 — Pattern CRC2 ............cccscssscssrsssserseesees RW 
127-0 CRC2 Pattern 
Offset BF-BC — Pattern CRCS3 ...........ccsscssrossssssssseesees RW 
127-0 CRCS3 Pattern ...0....... ec eecceeesteeeeeees default = 0 
Offset CF-CO — Byte Mask 0 ...........sscsocssesssosssssssssesseees RW 


Offset DF-DO — Byte Mask 1 ............cccsscssssssssssssssecssscseeees RW 


Offset EF-E0 — Byte Mask 2.........ccccsesesssesseessesssesnseseeeenees RW 


Offset FF-FO — Byte Mask 3...........sssrcsscssesssesssessesesees RW 
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FUNCTIONAL DESCRIPTIONS 


Power Management 


Power Management Subsystem Overview 


The power management function of the VT8235 is indicated 


in the following block diagram: 


GP1 


(Device 
Idle) 
Timer 


—- -SMI Events 
— _ -SCI/SMI Events 
—— - Wake-up Events 


PWRBTN# User 
SLPBTN# >—| Interface 


Power 
Plane and 
System 


PM Timer Control 


- Legacy Only Event Logic 

- ACPI / Legacy Event Logic 

- ACPI / Legacy Generic Control Features 
- ACPI / Legacy Fixed Control Features 

- ACPI Only Event Logic 


Figure 3. Power Management Subsystem Block Diagram 


Refer to ACPI Specification v1.0 and APM specification v1.2 


for additional information. 


Processor Bus States 


The VT8235 supports the complete set of CO to C3 processor 
states as specified in the Advanced Configuration and Power 
Interface (ACPI) specification (and defined in ACPI I/O space 
Registers 10-15): 


C3: 


Normal Operation 

CPU Halt (controlled by software). 

Stop Clock. Entered when the Processor Level 2 
register (PMIO Rx14) is read. The STPCLK# signal 
is asserted to put the processor in the Stop Grant 
State. The CPUSTP# signal is not asserted so that 
host clocks remain running. To exit this state, the 
chip negates STPCLK#. 

Suspend. Entered when the Processor Level 3 
register (PMIO RxI15) is read. In addition to 
STPCLK# assertion as in the C2 state, the SUSST1# 
(suspend status 1) signal is asserted to tell the north 
bridge to switch to “Suspend DRAM Refresh” mode 
based on the 32KHz suspend clock (SUSCLK) 
provided by the VT8235. If the Host Stop bit is 
enabled, then CPUSTP# is also asserted to stop clock 
generation and put the CPU into Stop Clock State. 
To exit this state, the chip negates CPUSTP# and 
allows time for the processor PLL to lock. Then the 
SUSST1# and STPCLK# signals are negated to 
resume to normal operation. 


During normal operation, two mechanisms are provided to 
modulate CPU execution and control power consumption by 
throttling the duty cycle of STPCLK#: 


a. Setting the Throttle Enable bit to 1, the duty 
cycle defined in Throttle Duty Cycle (PMIO 
Rx10) is used. 

b. THRM# pin assertion enables automatic clock 
throttling with duty cycle pre-configured in 
THRM# Duty Cycle (PCI configuration Rx4C). 
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System Suspend States and Power Plane Control 


There are three power planes inside the VT8235. The first 
power plane (VSUS33) is always on unless turned off by the 
mechanical switch. The second power plane (VCC) is 
controlled by chip output SUSC# (also called “PSON”). The 
third plane (VCCRTC) is powered by the combination of the 
VSUS33 and the external battery (VBAT) for the integrated 
real time clock. Most of the circuitry inside the VT8235 is 
powered by VCC. The amount of logic powered by VSUS33 
is very small; its main function is to control the supply of 
VCC and other power planes. VCCRTC is always on unless 
both the mechanical switch and VBAT are removed. 


The VT8235 supports multiple system suspend states by 
configuring the SLP_TYP field of ACPI I/O space register 
Rx4-5: 


a) POS (Power On Suspend): Most devices in the 
system remain powered. The host bus is put into an 
equivalent of the C3 state. In particular, the CPU is 
put into the Stop Grant State or Stop Clock State 
depending on the setting of the Host Stop bit. 
SUSST1# is asserted to tell the north bridge to switch 
to “Suspend DRAM Refresh” mode based on the 
32KHz SUSCLK provided by the VT8235. As to the 
PCI bus, setting the PCLK Run bit to 0 enables the 
CLKRUN protocol defined in the PCI Mobile Design 
Guide. That is, the PCKRUN# pin will be de- 
activated after the PCI bus is idle for 26 clocks. Any 
PCI bus masters including the north bridge may 
resume PCI clock operation by pulling the 
PCKRUN# pin low. During the PCKRUN# de- 
activation period, the PCISTP# pin may be activated 
to disable the output of the PCI clock generator if the 
PCI_STP bit is enabled. When the system resumes 
from POS, the VT8235 can optionally resume 
without resetting the system, can reset the processor 
only, or can reset the entire system. When no reset is 
performed, the chip only needs to wait for the clock 
synthesizer and processor PLL to lock before the 
system is resumed, which typically takes 20ms. 

b) STR (Suspend to RAM): Power is removed from 
most of the system except the system DRAM. Power 
is supplied to the suspend refresh logic in the north 
bridge (e.g., VSUS25 of the VT8633) and the 
suspend logic of the VT8235 (VSUS33). 

c) STD (Suspend to Disk, also called Soft-off): Power 
is removed from most of the system except the 
suspend logic of VT8235 (VSUS33). 

d) Mechanical Off: This is not a suspend state. All 
power in the system is removed except the RTC 
battery. 
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The suspend state is entered by setting the Sleep Enable bit to 
1. Three power plane control signals (SUSA#, SUSB# and 
SUSC#) are provided to turn off more system power planes as 
the system moves to deeper power-down states, i.e., from 
normal operation to POS (only SUSA# asserted), to STR (both 
SUSA# and SUSB# asserted), and to STD (all three SUS# 
signals asserted). In particular, the assertion of SUSC# can be 
used to turn off the VCC supply to the VT8235. 


One additional suspend status indicator (SUSST1#) is 
provided to inform the north bridge and the rest of the system 
of the processor and system suspend states. SUSST1# is 
asserted when the system enters the suspend state or the 
processor enters the C3 state. SUSST1# is connected to the 
north bridge to switch between normal and suspend-DRAM- 
refresh modes. 


General Purpose I/O Ports 


As ACPI compliant hardware, the WVT8235 includes 
PWRBTN#, SLPBTN#, and RI# pins to implement power 
button, sleep button, and ring indicator functionality, 
respectively. Furthermore, the VT8235 offers many general- 
purpose I/O ports with the following capabilities: 
+ I’C/ SMB Support 
¢ Thermal Detect 
¢ Notebook Lid Open / Close Detect 
¢ Battery Low Detect 
¢ Twelve General Purpose Input Ports (multiplexed with 
other functions). 
¢ Nineteen General Purpose Output Ports (1 dedicated 
and 18 multiplexed with other functions) 
¢ Four General Purpose Input / Output Ports 
(multiplexed with other functions) 
In addition, the VT8235 provides an external dedicated SMI 
pin (EXTSMI#). The external SMI input can be programmed 
to trigger an SCI or SMI at both the rising and falling edges of 
the corresponding input signal. Software can check the status 
of the input pin and take appropriate actions. 
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Power Management Events 


Three types of power management events are supported: 


1) ACPI-required Fixed Events defined in the PM1a Status 
and PMla Enable registers. These events can trigger 
either SCI or SMI depending on the SCI Enable bit: 


PWRBTN# Triggering 

RTC Alarm 

Sleep Button 

ACPI Power Management Timer Carry (always SCT) 
BIOS Release (always SCI) 


2) ACPI-aware General Purpose Function Events defined 
in the GP Status and GP SCI Enable, and GP SMI Enable 
registers. These events can trigger either SCI or SMI 
depending on the setting of individual SMI and SCI 
enable bits: 


External SMI triggering 

USB Resume 

Ring Indicator (RI#) 

Battery Low Detect (BATLOW#) 
Notebook Lid Open/Close Detect (LID) 
Thermal Detect (THRM#) 


VT8754 
North 
Bridge 

(P4X333 

Chipset) 


Graphics 
Controller 


V-Link 
Interface 


VT8235 
South 
Bridge 


LPC 
IDE 
BIOS ROM 
AC97 

USB 2 


Host CPU 
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3) Generic Global Events defined in the Global Status and 
Global Enable registers. These registers are mainly used 
for SMI: 


PCI Bus Clock Run Resume 
Primary Interrupt Occurance 

GPO and GP1 Timer Time Out 
Secondary Event Timer Time Out 


Occurrence of Primary Events 

(defined in the Primary Activity Status and Primary 
Activity Enable registers) 

Legacy USB accesses (keyboard and mouse) 
Software SMI 


System and Processor Resume Events 


Depending on the system suspend state, different features can 
be enabled to resume the system. There are two classes of 
resume events: 


a) VSUS-based events. Event logic resides in the 
VSUS plane and thus can resume the system from 
any suspend state. Such events include PWRBTN#, 
RI#, BATLOW#, LID, SMBus resume event, RTC 
alarm, EXTSMI#, and GP1 (EXTSMI1#). 
VCC-Based Events. Event logic resides in the VCC 
plane and thus can only resume the system from the 
POS state. Such events include the ACPI PM timer, 
USB resume, and EXTSMIn#. 


b) 


HCLK 
SMI# / STPCLK# 


Memory Bus 


DDR 
SDRAM 


CPUSTP# Clock 
PCISTP# Generator 


GPIO and ACPI Events 
Power Plane & Peripheral Control 
Keyboard / Mouse 


Mil 10 / 100BaseT Lan 


Figure 4. System Block Diagram Using the VT8754 North Bridge 
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Legacy Power Management Timers 

In addition to the ACPI power management timer, the VT8235 

includes the following four legacy power management timers: 
GPO Timer: general purpose timer with primary event 
GP1 Timer: general purpose timer with peripheral event 
reload 
Secondary Event Timer: to monitor secondary events 
Conserve Mode Timer: Hardware-controlled return to 
standby 

The normal sequence of operations for a general purpose timer 

(GPO or GP1) is to 

1) First program the time base and timer value of the initial 
count (register GP Timer Count). 

2) Then activate counting by setting the GPO Start or GP1 
Start bit to one: the timer will start with the initial count 
and count down towards 0. 

3) When the timer counts down to zero, an SMI will be 
generated if enabled (GPO Timeout Enable and GP1 
Timeout Enable in the Global Enable register) with status 
recorded (GPO Tomeout Status and GP1 Timeout Status 
in the Global Status register). 

4 


ww 


Each timer can also be programmed to reload the initial 
count and restart counting automatically after counting 
down to 0. This feature is not used in standard VIA 
BIOS. 

The GPO and GPI timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as primary event (global 
standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 


System Primary and Secondary Events 
Primary system events are distinguished in the Primary 
Activity Status and Primary Activity Enable registers: 


Bit Event Trigger 
7 Keyboard Access 1/O port 60h 


6 Serial Port Access I/O ports 3F8h-3FFh, 2F8h-2FFh, 
3E8h-3EFh, or 2E8h-2EFh 

5 Parallel Port Access I/O ports 378h-37Fh or 278h-27Fh 
4 Video Access I/O ports 3BOh-3DFh or memory 
A/B segments 

I/O ports 1FOh-1F7h, 170h-177h, 


or 3F5h 


3 IDE/Floppy Access 


2 Reserved 

1 Primary Interrupts Each channel of the interrupt 
controller can be programmed to 
be a primary or secondary 
interrupt 

0 ISA Master/DMA Activity 

Each category can be enabled as a primary event by setting the 
corresponding bit of the Primary Activity Enable register to 1. 
If enabled, the occurrence of the primary event reloads the 
GPO timer if the Primary Activity GPO Enable bit is also set to 
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1. The cause of the timer reload is recorded in the 
corresponding bit of Primary Activity Status register while the 
timer is reloaded. If no enabled primary event occurs during 
the count down, the GPO timer will time out (count down to 0) 
and the system can be programmed (setting the GPO Timeout 
Enable bit in the Global Enable register to one) to trigger an 
SMI to switch the system to a power down mode. 


The VT8235 distinguishes two kinds of interrupt requests as 
far as power management is concerned: the primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts, 
however, are typically used for housekeeping tasks in the 
background unnoticeable to the user. The VT8235 allows 
each channel of interrupt request to be declared as either 
primary, secondary, or ignorable in the Primary IRQ Channel 
and Secondary IRQ Channel registers. Secondary interrupts 
are the only system secondary events defined in the VT8235. 


Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ Enable bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore the GPO 
timer will time out and the SMI routine can put the system 
into power down mode if no events other than secondary 
interrupts are happening periodically in the background. 


Primary events can be programmed to trigger an SMI (setting 
of the Primary Activity Enable bit). Typically, this SMI 
triggering is turned off during normal system operation to 
avoid degrading system performance. Triggering is turned on 
by the SMI routine before entering the power down mode so 
that the system may be returned to normal operation at the 
occurrence of primary events. At the same time, the GPO 
timer is reloaded and the count down process is restarted. 


Peripheral Events 

Primary and secondary events define system events in general 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the VT8235 through the GPI timer. The following four 
categories of peripheral events are distinguished (via the GP 
Reload Enable register): 


Bit-7 Keyboard Access 

Bit-6 Serial Port Access 

Bit-4 Video Access 

Bit-3 IDE/Floppy Access 
The four categories are subsets of the primary events as 
defined in Primary Activity Enable and the occurrence of 
these events can be checked through a common register 
Primary Activity Status. As a peripheral timer, GP! can be 
used to monitor one (or more than one) of the above four 
device types by programming the corresponding bit to one and 
the other bits to zero. Time out of the GP1 timer indicates no 
activity of the corresponding device type and appropriate 
action can be taken as a result. 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


Eee 


Symbol | Parameter Min Max Unit | Comment 
Ts Storage Temperature -55 125 eC | 
Tc Case Operating Temperature 0 85 °C 
Vcc Core Voltage -0.5 2.625 | Volts 2.5V (VT8235L is 3.3V Core) 
Vsusos Suspend Voltage — 2.5V -0.5 Veco + 0.3 Volts | 2.5V 
| Vsususs | Suspend Voltage — USB 0.5 Voc +0.3 | Volts | 2.5V 
Vsusmn | Suspend Voltage -LAN -0.5 Veco + 0.3 Volts | 2.5V 
Vecve | V-Link Voltage 0.5 Voc +0.3 | Volts | 2.5V 
VecetL | PLL Voltage -0.5 Vec + 0.3 Volts | 2.5V 
| Vocurr, | USB PLL Voltage 0.5 Voc + 0.3 | Volts | 2.5V 
Vecram | RAM Voltage -0.5 Vec + 0.3 Volts | 2.5V 
Vecs3__| I/O Voltage 0.5 | 3.6 Volts | 3.3V 


Vsus33 Suspend Voltage — 3.3V 
Vecusp USB Voltage 


0.5 Vec33 + 0.3 | Volts | 3.3V | 
—0.5 Vcc33 2 0.3 Volts 3.3V 


| Vccmn | LAN Voltage 0.5 Voos3 + 0.3 | Volts | 3.3V 
VAT | Battery Voltage Vcc33 — 0.9 | Vcc33 + 0.3 | Volts | 3.3V 
Vvivrer | Reference Voltage — V-Link —0.5 Vecvk * 0.38 | Volts | 0.9V 
Vppvrzr | Reference Voltage — Primary IDE -0.5 Volts 
Vspvrer | Reference Voltage — Secondary IDE -0.5 Volts 
Input voltage (3.3V only inputs) —0.5 Vec33 + 0.3 Volts FERR#, USBCLK, PWRBTN#, 


EXTSMI#, BATLOW#, 
SMBCK1-2, SMBDT1-2 


Functional operation of this device should be restricted to the conditions described under operating conditions. 


DC Characteristics 
Tce =0- 85°C 


Voec = Vsus2s = Vsususs = Wsusma = Veev« = Vecptt = Vecuptt = Vecram = 2.5V +5%, 
Vcc33 = Wsus33 = Wecuss = Veomn = 3.3V 5%, Vgar = 3.3V +0.3 /—-0.9V, Vepvrer = Vspveer = Vvivrer = 9.9V +5%, GND = 0V 


Symbol | Parameter | Min Max __| Unit | Condition 
Vit | Input low voltage | -0.5 0.8 Vv 
Vin Input high voltage 2.0 Vcc33 + 0.3 V 
Vor | Output low voltage | - 0.45 V | Tor =4.0mA 
Vou Output high voltage 2.4 - Vv Ion = —1.0mA 
In Input leakage current - +10 uA 0 < Vin< Vec33 
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Register Bits Powered be VBAT 


Register | Description | 

RTC Rx0D[7] VBAT Voltage OK 

FO Rx96[3:0] | CPU Frequency Strapping Value | 

PMIO Rx20[0] GPIO Status 

PMIO Rx20[6] INTRUDER? Status | 
| PMIO Rx22[2] | Enable SCI on KBC PME Asserted 


ir 


Register Bits Powered by VSUS25 


Description | 


PMIO Rx00[15,11,10,8] 


Register 

FO Rx81[2] RTC Enable Gated During Soft Off 

FO Rx94[7:0] Power Well Control Register | 
| FO Rx95[3:0] | Misc Power Well Control Register | 


Wake, Abnormal PowerOff, RTC Alarm, and 
Power Button Status bits 


| PMIO Rx02[10,8] 
PMIO Rx04{12:10] 


| RTC Alarm and Power Button Enables | 
Sleep Type 


| PMIO Rx20[13,11,9:8,5:2] 


PMIO Rx22[13,11,8,6:3,1:0] 


AC97 Wakeup, LID, USB Resume, Ring, PME#, 
EXTSMI#, LAN PME, and KBC PME Status bits 


SCI on corresponding bits of PMIO Rx20 


PMIO Rx2C[7,5,2] 


| PMIO Rx24[13,11,8,6:3,1:0] | 


SMI on corresponding bits of PMIO Rx20 


LID polarity, Battery Low Resume Disable, Power 
Button triggering select 


| PMIO Rx4C[4:0] 


GPO 4:0 Output Value | 
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Power Requirements 

Tc =0- 85°C 

Vcc = Vsus2s = Vsususs = Wsusma = Veev« = Vecptt = Vecuptt = Vecram = 2.5V +5%, 

Vcc33 = Wsus33 = Wecuss = Veemn = 3.3V 5%, Vgar = 3.3V +0.3 /-0.9V, Vepvrer = Vspveer = Vvtvrer = 9.9V +5%, GND = 0V 


Eee 


Symbol | Parameter | Typ | Max | Unit | Condition 

Tec Power Supply Current — Core (3.3V) mA_ | At max operating frequency 
Icc33 Power Supply Current — I/O (3.3V) | | | mA _ | At max operating frequency 
Isus33 Power Supply Current — Suspend (3.3V) mA _ | At max operating frequency 
Isusas Power Supply Current — Suspend (2.5V) | | | mA _ | At max operating frequency 
Isususs | Power Supply Current — Suspend USB (2.5V) | | | mA | At max operating frequency 
Tsusmu Power Supply Current — Suspend LAN (2.5V) mA_ | At max operating frequency 
Iccuss Power Supply Current — USB (3.3V) mA _ | At max operating frequency 
IccupLL | Power Supply Current - USB PLL (2.5V) mA _ | At max operating frequency 
TecpLt Power Supply Current — PLL (2.5V) | | | mA _ | At max operating frequency 
IccvK Power Supply Current — V-Link (2.5V) mA _ | At max operating frequency 
Tocm Power Supply Current — LAN (3.3V) | | | mA_ | At max operating frequency 
IccraM | Power Supply Current — RAM (2.5V) | | | mA | At max operating frequency 
IvivREF | Power Supply Current — V-Link Reference (0.9V) | | | uA | At max operating frequency 
IppvreF | Power Supply Current — Primary IDE Reference | | | uA | At max operating frequency 
Ispvrer | Power Supply Current — Secondary IDE Reference uA _ | At max operating frequency 
Igat Power Supply Current — RTC Battery (3.3V) | | 5 | uA_ | At max operating frequency 
Pp | Power Dissipation | | 2.5 WwW | At max operating frequency 
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Figure 5. Mechanical Specifications — 487 Pin Ball Grid Array Package 
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